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CHAPTER    I. 

ANATOMY    OP    THE     EAR. 

It  is  a  fundamental  law  in  Zoology,  that  the  greater  the  division 
of  functional  labor^  the  higher  is  the  degree  of  development,  and 
the  position  of  the  individual  in  the  animal  kingdom. 

In  the  Protozoa,  there  is  little  or  no  division  of  labor.  The 
amoeba  lives,  moves,  and  has  its  being,  in  fact,  performs  all  the 
functional  actions  of  life,  with  its  jellylike,  sarcode  body.  This 
undergoes  temporary  mutation  for  specialized  work,  fashions  a 
mouth  or  an  anus,  a  stomach  or  a  limb,  as  circumstances  require, 
and  then  changes  again  to  a  state  of  dignified  inertia. 

The  essential  vital  processes  go  on  as  harmoniously  and  per- 
fectly, in  these  microscopic  mucous  masses,  as  they  do  in  man, 
with  all  his  glorious  endowment  of  elaborate  and  specialized 
parts.  The  keenest  examination  of  these  animalcule  fails  to 
reveal  the  presence  of  any  nervous  structure.  There  is  sensation 
and  motion,  without  sensory  or  motor  nerves  and  ganglia ;  and 
one  family  of  the  amoeba  possesses  the  remarkable  power  of  select- 
ing, from  the  particles  of  different  stones  over  which  it  moves, 
only  those  of  a  special  kind  of  flint,  of  which  each  individual 
builds  himself  a  house  or  shell.  Can  it  be  that,  in  these  minute, 
unorganized  wonders,  a  nervous  fluid  pervades  the  tissues,  and 
performs- the  duties  of  nerves  and  ganglia?  That  taste,  smell, 
sight,  and  hearing  are  decentralized,  and  their  pleasures  pass 
from  cell  to  cell  as  a  breeze  moves,  carrying  exquisite  delight  to 
the  innermost  recesses  of  being  ? 

It  is  probable  from  recent  researches,  that  repeated  discharges 
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of  neural  currents,  in  certain  directions  through  connective  tis- 
sues, may  modify  the  nutrition  of  tracts  so  much^  as  to  produce 
ultimately  a  nerve  fibre  along  the  course  of  least  resistance. 

The  ectocarp  of  some  medus»  contains  multitudes  of  short  dis- 
connected nerve  fibres,  yet  nervous  currents  jump  from  one  to 
another,  and  pass  all  around  the  fringe  of  cilia. 

There  are  so  many  mysteries  of  the  nervous  system,  and  our 
knowledge  of  nerve  terminations  is  so  defective,  that  we  should 
not  be  dogmatic.  There  seems  to  be  a  correlation  between  spe- 
cialized sense  organs  in  the  higher  animals,  so  that  when  one  of 
them  is  destroyed,  some  or  all  the  others  become  more  acute,  and 
prone  to  take  on  in  some  measure  the  functions  of  the  lost  one. 

This  is  readily  conceived,  when  we  reflect,  that  these  special 
sense  organs  are  united  in  the  lower  forms  of  animals ;  that  in 
them  nerve  terminations,  little  or  not  at  all  specialized,  and,  per- 
haps, nervous  fluids  alone  convey  to  the  corporeal  structure  the 
various  vibrations,  which  we  denominate  sensations. 

The  senses  of  sight  and  hearing,  so  highly  specialized  and  so 
dissimilar  in  the  nobler  animals,  show  this  correlation  as  we  de- 
scend the  animal  scale,  until,  in  the  lowest  forms,  they  become 
united  and  simplified  to  such  a  degree  that  it  is  difficult  to  say 
whether  we  have  an  eye  or  an  ear  under  observation,  and  natu- 
ralists escape  from  a  dilemma  by  the  happy,  expedient  of  calling 
it  a  sense  capsule. 

The  first  appearance  of  any  special  sense  organs  is  in  the  Pro- 
tozoa, but  in  the  coelenterate  Eadiates,  they  are  more  numerous 
and  characteristic.  The  tentacles  of  these  animals  have  numer- 
ous spcs  upon  the  surface,  each  of  which  contains  a  coiled  thread. 
When  touched,  the  sacs  rupture  and  the  threads  dart  out  in  a 
straight  line,  causing  a  pricking  sensation  in  the  human  skin 
where  they  come  in  contact  with  it.  They  are  thought  by  natu- 
ralists to  be  allied  to  tactile  corpuscles.  They  are  present  in  less 
numbers  in  Articulata  and  Mollusca.  Their  analogy  to  the  organ 
of  the  common  stinging  nettle  is  interesting. 

The  echinoderm  Radiates  are  the  first  animals  which  possess  a 
true  nervous  system  of  ganglia  and  fibres.  Some  of  the  latter 
terminate  in  pigmented  capsules,  containing  carbonate  of  lime 
crystals,  situated  at  the  distal  extremity  of  certain  tentacles,  and 
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surrounded  by  movable  spines  called  eyelids.  There  is  no  posi- 
tive evidence  of  the  function  of  these  curious  structures,  though 
naturalists  are  inclined  to  consider  them  eyes,  as  they  call  them 
ocelli.  The  crystals  are  freely  movable  in  the  sacs,  and  the  cap- 
sules are  thus  homologous  with  the  internal  ear  of  higher  animals. 
The  presence  of  pigment  might  be  considered  an  ocular  analogue. 
They  are  probably  foreshadowings  of  the  eye,  because  imperfect 
seeing  would  be  much  more  useful  to  the  weak  organisms^  wan- 
dering along  the  surface,  or  crawling  in  the  depths  over  the 
myriad  skeletons  of  their  ancestors,  than  imperfect  hearing, 
which  at  the  best  in  such  rudimentary  organs  would  be  of  very 
little  use. 

The  lower  forms  of  Mollusca  and  Articulata  have  similar  pig- 
mented sacs,  containing  colored  carbonate  of  lime  lapelli,  of  in- 
determinate or  combined  auditory  and  ocular  functions;  but  the 
higher  forms  have  the  organs  so  specialized  as  not  to  leave  any 
doubt  of  their  analogies. 

An  organ  of  hearing  consists  essentially  of  an  auditory  cap- 
sule, or  labyrinth,  which  receives  sonorous  vibrations  upon  its 
surface,  that  pass  by  means  of  its  fluid  contents  across  it  and 
impress  the  terminal  filaments  of  the  auditory  nerve.  The  vibra- 
tions are  intensified  by  the  pi*esence  of  one  or  more  freely  movable, 
sclerous  particles  almost  always  present,  called  otoliths,  otoconites, 
lapelli,  ear-stones,  ear-sand,  etc.  This  general  definition  of  an 
ear  covers  the  representatives  of  the  organ  in  all  the  Invertebrata, 
though  various  slight  modifications  obtain,  in  anatomical  struc- 
ture and  bodily  position  in  the  different  orders.  For  instance, 
the  ear-stones  are  of  various  shapes  and  colors,  and  there  may  be 
one  or  many  in  a  capsule.  The  otic  capsule  may  be  smooth 
within,  or  lined  by  delicate  cilia,  upon  which  the  lapelli  vibrate ; 
it  may  have  an  opening  outwards  {HoTnarus  and  Palcemmi),  or  be 
a  closed  sac;  it  may  be  exposed  upon  the  surface  of  the  body 
[Orustacea  and  Inseda),  inclosed  within  the  cephalic  cartilage 
{Cephalopoda),  or  within  the  calcareous  skeleton  {Lucifer). 

The  organ  of  hearing  of  Vertebrata  consists  of  an  otic  cap- 
sule and  auditory  nerve,  corresponding  to  the  invertebrate  ear, 
and  of  certain  appendages,  which  increase  its  complexity  and 
functional  power.     Fishes  have  the  capsule,  with  one,  two  or 
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three  semicircular  canals^  the  whole  inclosed  in  bony  walls,  and 
having  generally  no  communication  with  the  pharynx,  or  with 
the  exterior  surface  of  the  body.  In  amphioxus,  the  otoliths 
are  absent ;  in  osseous  fishes,  a  single  large  one  nearly  fills  the 
vestibule.  In  some  fishes,  the  vestibule  of  one  side  unites  with 
its  fellow,  and  communicates  with  the  swim  bladder  by  a  chain 
of  bones ;  or  the  swim  bladder  is  prolonged  into  the  cranium, 
and  connects  with  the  auditory  capsule,  which  arrangement 
greatly  intensifies  the  sound. 

Some  Batrachians  have  a  simple  otic  capsule,  partially  or  en- 
tirely inclosed  ;  others  have  a  middle  ear  added  to  this,  with  a 
tympanic  membrane  upon  the  side  of  the  head,  a  single  bone 
(colwmieUa)  extending  from  it  to  the  membrane  of  the  single 
vestibular  o})ening,  and  Eustachian  tubes,  sometimes  united  in  the 
middle  line,  communicating  with  the  pharynx. 

Reptiles  have  the  internal  ear  inclosed  in  bone ;  a  rudimentary 
cochlea;  a  middle  ear  with  columuella  (stapes)  from  the  vestibule 
to  the  tympanic  membrane  upon  the  surface  of  the  head,  and 
well-developed  Eustachian  tubes. 

Birds  have  the  otic  capsule  inclosed  in  bone;  a  spiral  cochlea; 
a  columuella ;  a  tympanic  membrane  on  the  side  of  the  head, 
shielded  by  a  fold  of  skin,  and  Eustachian  tubes,  which  unite 
before  reaching  the  pharynx.  Large  foramina  extend  from  the 
middle  ear  to  spaces  between  the  tables  of  the  skull. 

Mammalia  have  the  internal  ear  inclosed  in  osseous  tissue;  the 
vestibule  is  proportionately  small ;  the  cochlea  is  much  increased 
in  size  and  complexity,  and  has  part  of  the  auditory  nerve  di&- 
tributed  to  it.  Instead  of  a  single  bone,  a  chain  of  ossicles,  con- 
nected with  muscles,  extends  across  the  middle  ear  from  the 
foramen  ovale  to  the  tympanic  membrane.  This  membrane 
forms  the  bottom  of  a  canal  that  opens  upon  the  surface  of  the 
head  and  is  generally  surrounded  by  an  auricle.  The  auricle 
and  canal  constitute  the  external  ear.  Separate  Eustachian  tubes 
communicate  with  the  pharynx,  and  there  are  foramina  from  the 
middle  ear  to  the  mastoid  cells.  There  are  a  few  modifications 
of  this  arrangement  in  the  lower  animals  of  the  class. 

After  this  abridged  sketch  of  the  dawn  and  development  of 
the  organs  of  hearing  in  the  animal  kingdom,  one  may  the  better 
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appreciate  the  delicate  anatomy  and  exquisite  functioos  of  the 
auditory  apparatus  in  man. 

The  Hmnan  Ear  is  divided  for  convenienoe  of  study  into  the 
external  ear,  the  middle  ear,  and  the  internal  ear.  The  first 
comprises  the  auricle  and  external  auditory  canal ;  the  second, 
the  tympanum  with  two  diverticula,  the  mastoid  cells  and  pro- 
cess behind,  and  the  Eustachian  tube  in  front;  the  third,  the 
vestibule,  semicircular  canals  and  cochlea. 


The  AiTRicLE  (I^idy).* — I,  Helix;  2,  scaphoid  fowia;  3,  antihelix;  4, 
triangular  fossa;  5,  concha;  6,  tragus;  7,  anlitragus;  8,  exlcmal  audlCorj 
meatuB ;  9,  lobule.    The  dots  in  the  depressions  represent  eebacaous  glands: 

The  Auricle,  or  pinna,  is  oompoeed  of  reticular  cartilage, 
muscles,  and  ekin,  with  vessels,  nerves,  and  glands.  It  varies  in 
form,  size,  color,  and  angle  of  attachment,  and  joins  the  external 
auditor;  canal  between  the  articulation  of  the  lower  jaw  and  the 
mastoid  process.  It  resembles  a  shell,  with  ridges,  depressions, 
scrolls,  and  promontory. 

The  tragus  is  a  curved  prominence  of  cartilage,  with  its  con- 
cavity backwards,  situated  in  front  of  the  esternal  meatus,  which 

*  An  Elementarj  Treatise  on  EumaD  Anatom;.  By  Profeflsor  Joseph 
Leidy,  Univeisitj  of  Pennsylvania.  J.  B.  Lippincott  &  Co.,  Philadelphia, 
Fa.,  1861. 
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opens  inwards  from  the  bottom  of  a  deep  depression  called  the 
concha. 

The  concha  is  the  largest  and  deepest  depression  in  the  auricle ; 
it  has  a  semi-spiral  course  towards  the  meatus.  It  is  divided  by 
a  ridge  of  cartilage,  which  starts  from  its  posterior  border,  curves 
forward,  upward,  backward,  and  downward,  to  end  in  a  point 
above  the  lobule.  This  forms  the  outer  rim  of  the  upper  half  of 
the  auricle,  and  is  called  the  helix.  Upon  its  anterior  border  is  a 
little  eminence  called  the  process  of  the  helix.  There  is  another 
ridge  inside  the  helix,  which  curves  downward  parallel  with  it, 
and  becomes  elevated  into  a  nodule  opposite  the  tragus,  called  the 
antitragus.  The  ridge  is  called  the  antihelix.  It  turns  forward, 
divides  into  two  limbs,  and  includes  the  triangular  fossa,  or  fossa 
of  the  antihelix.  The  depression  between  the  two  helices  is 
called  the  fossa  of  the  helix,  or  scaphoid  fossa. 

The  curved  outlet  of  the  concha  below  the  meatus,  between  the 
tragus  and  antitragus,  is  called  the  notch. 

The  fibro-cartilage  of  the  ear  has  several  fissures,  is  covered  by 
tough  perichondrium  and  ligamentous  bands  which  strengthen  it, 
and  has  appended  to  it  below,  a  mass  of  connective  tissue  and  fat, 
covered  by  the  skin,  called  the  lobule. 

The  seven  intrinsic  muscles  of  the  ear  are  attached  to  different 
processes  of  the  cartilage,  and  all  but  one  run  towards  the  audi- 
tory canal.  They  lie  close  upon  the  cartilage ;  are  striated,  thin, 
pale,  and  difficult  to  dissect.  They  are  of  little  or  no  use  in  man, 
and  have  been  denominated  vestigia,  vestiges  of  muscles,  which 
in  some  mammals  are  well  developed,  and  perform  important 
offices  in  shaping  the  auricle  in  audition. 

The  auricular  cartilage  is  firmly  attached  to  the  skull  by  three 
ligaments.  The  anterior  ligament  extends  from  the  process  of 
the  helix  to  the  root  of  the  zygomatic  process.  The  posterior 
ligament  attaches  the  convexity  of  the  concha  to  the  mastoid  pro- 
cess. The  annular  ligament  connects  the  cartilage  with  the 
osseous  portion  of  the  auditory  canal. 

There  are  three  extrinsic  muscles  of  the  auricle:  the  attollens 
aurem,  or  superior  levator ;  the  attrahens  aurem,  or  anterior 
auricular ;  and  the  retrahens  aurem,  or  post  auricular  muscle. 

The  attollens  is  large  and  fan-shaped.    It  arises  from  the  border 
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of  the  oocipito-frontal  aponeurosis^  and  is  inserted  into  the  carti- 
lage on  the  posterior  surface  of  the  fossa  of  the  antihelix.  It 
draws  the  auricle  upward. 

The  attrahens  is  a  thin  band  of  muscular  fibres,  which  arises 
from  the  temporal  fascia^  and  Ls  inserted  into  the  helix  and 
eoneha. 

The  retrahens  arises  from  the  mastoid  process,  and  is  inserted 
into  the  back  of  the  concha. 

The  auricle  is  covered  by  skin,  which  is  very  thin  and  adheres 
closely  in  the  depressions,  but  is  thicker,  and  separated  from  the 
cartilage  in  other  parts  by  connective  tissue  containing  considera- 
ble fat  The  skin  forms  a  sort  of  pouch  for  the  lobule,  which 
rarely  has  any  cartilage  extending  into  it.  The  skin  extends  into 
the  auditory  canal  like  the  finger  of  a  glove,  and  covers  with  a 
delicate  layer  the  outer  surface  of  the  tympanic  membrane. 

The  External  Auditory  Meatus,  or  canal,  extends  from  the 
bottom  of  the  concha  to  the  obliquely  placed  tympanic  mem- 
brane, and  is  divided  into  two  portions,  the  external  fibro-carti- 
laginous,  about  10  mm.,  and  the  internal  osseous,  about  20  mm. 
in  length,  thus  making  the  whole  canal  in  the  adult  about  30 
mm.  (1^  inches)  long.  Its  average  diameter  is  6  ram. ;  it  is  nar- 
rowest in  the  middle  of  the  bony  portion,  and  expanded  at  both 
ends ;  is  oval  from  above  downward,  and  runs  in  a  sinuous  course 
something  like  the  letter  S,  twisted  a  little  in  a  spiral.  It  can  be 
nearly  straightened  by  drawing  the  auricle  upward  and  a  little 
backward.  It  is  often  straighter,  especially  in  negroes,  which 
may  account  for  their  musical  talent 

The  fibro-cartilaginous  portion  has  a  few  fissures  filled  with 
elastic  tissue.  It  is  joined  to  the  osseous  canal  by  tlie  annular 
ligament,  is  covered  by  perichondrium,  and  is  immediately  sur- 
rounded by  fat  and  connective  tissue.  The  bony  portion  consists 
of  thin  plates  which  have  become  joined  together,  as  they  have 
developed  outwards  and  laterally  from  the  tympanic  ring.  The 
superior  wall  of  the  canal  is  surmounted  by  cells,  which  commu- 
nicate with  the  cells  of  the  mastoid  process,  and  it  separates  the 
canal  from  the  middle  cerebral  fossa.  The  posterior  wall  is  thick 
and  honeycombed  with  large  cellular  spaces,  some  of  which  open 
into  the  middle  ear.     It  separates  the  canal  from  the  sigmoid 
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foBsa  c^  the  transverse  sinus.  The  anterior  superior  wall  forms 
the  roof  of  the  temporo-maxillaiy  articulation;  the  bone  is  here 
frequently  very  thin,  and  is  separated  from  the  condyle  of  the 
jaw  by  a  thin  interarticular  cartilage. 

The  bony  canal  is  covered  with  periosteum,  to  which  the  thin 
skin  is  so  tightly  adherent  that  it  looks  pinkish  like  a  mucous  mem- 
brane. This  is  quite  sensitive,  becomes  very  thin  at  the  deepest 
part,  and  passes  as  a  delicate  epithelial  layer  over  the  tympanic 
membrane,  where  there  are  no  glands  or  hairs.  The  skin  o£  the 
auricle  and  cartilaginous  portion  of  the  canal  is  separated  from 
the  cartilage  by  more  or  less  connective  tissue  and  fat,  has  hair 
follicles  and  hairs,  sudoriferous  and  sebaceous  glands.  The  latter 
are  large  and  numerous  in  the  concha,  and  the  sudoriferous  glands 
are  very  numerous  upon  the  posterior  surface  of  the  auricle.  The 
tragus  is  sometimes  ornamented  by  a  tnft  of  hair.  The  hair  fol- 
licles and  hairs,  and  the  glands  are  like  those  of  the  skin  of  other 
parts,  exce|>t  that  some  of  the  sudoriferous  glands  within  the 
canal,  mostly  limited  to  the  cartilaginous  portion,  become  altered 
in  character,  and  take  the  name  of  ceruminous  glands.  The 
coiled  tube  of  a  ceruminous  gland  is  thick,  and  the  excretory 
ducts  are  shorter  than  in  its  allied  sweat  gland.  There  are  from 
one  to  two  thousand  ceruminous  glands.  They  are  most  numer- 
ous at  the  jnncticHi  of  the  cartilaginous  and  bony  canal,  and  se- 
crete a  light,  reddish-yellow,  bitter,  sticky  wax,  or  cerumen,  which 
exudes  like  plum  sap  on  the  bark,  and  forms  a  covering  for  the 
surface  of  the  cartilaginous  portion  of  the  canal.  It  is  a  kind  of 
bog  for  venturesome  insects^  and  an  omnium  gcUherwn  for  dust 
and  dirt. 

Vessels, — In  the  connective  tissue,  beneath  the  skin  covering 
the  cartilage,  and  within  the  skin  and  periosteum  of  the  osseous 
eanal,  run  the  lymphatics,  bloodvessels,  and  nerves. 

The  arteries  and  veins  of  the  external  auditory  canal  begin  at 
the  umbo,  or  about  the  centre  of  the  tympanic  membrane,  and 
form  a  capillary  network,  which  passes  to  the  periphery  and  forms 
a  ring.  This  network  communicates  with  another  in  the  middle 
ear,  through  the  periphery  of  the  membrane,  around  the  malleus 
handle,  and  through  Shrapnell's  membrane.  From  the  ring  upon 
the  outer  surface  vessels  go  along  the  auditory  canal  to  the  meatus. 
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where  they  receive  branches  from  the  anterior  surface  of  the 
auricle;  some  of  these  then  join  the  temporal  vessels  separately  ^ 
others  unite  into  a  single  trunk  and  pass  to  it  under  the  name  of 
the  anterior  auricular  artery  or  vein.  A  few  branches  pass  through 
fissures  in  the  auricular  cartilage ;  others  curve  around  its  edge 
and  join  the  posterior  auricular. 

The  arteries  and  veins  of  the  posterior  surface  of  the  auricle, 
though  a  few  above  anastomose  with  the  terminal  capillaries  of 
the  occipital  and  posterior  temporal,  for  the  most  part,  unite  to 
form  larger  vessels,  which  run  towards  the  mastoid  and  join  the 
posterior  auricular.  This  is  a  branch  of  the  external  carotid  in 
one  case,  and  of  the  temporo-maxillary  vein  in  the  other.  The 
artery  lies  in  the  sulcus,  between  the  auricle  and  the  mastoid,  and 
the  vein  a  little  farther  posterior.  The  posterior  auricular  re- 
ceives below  the  stylo-mastoid  vessels,  which  come  from  the  in- 
ternal and  middle  ear  and  the  mastoid  cells.  The  occipital  vein 
receives  the  mastoid  vein  through  the  mastoid  from  its  cells  and 
the  lateral  sinus  of  the  brain. 

Delicate  lymphatics  arise  upon  the  surface  of  the  tympanic 
membrane,  pass  out  of  the  external  canal,  form  trunks,  unite 
with  those  from  the  anterior  surface  of  the  auricle,  which  are 
very  numerous,  go  forward  and  downward,  and  debouch  into 
three  or  four  parotid  lymphatic  glands  on  and  beneath  the  paro- 
tid gland.  Other  lymphatics,  from  the  posterior  surface  of  the 
auricle  and  the  region  of  the  mastoid  process,  empty  into  three  to 
five  posterior  auricular  lymphatic  glands  upon  the  mastoid  and 
upper  end  of  the  sterno-cleido-mastoid  muscle.  From  these 
glands,  lymphatics  communicate  below  with  the  superficial  cervi- 
cal glands  in  the  posterior  triangle  of  the  neck,  and,  what  is  more 
important,  with  the  chain  of  submaxillary  lymphatic  glands  be- 
neath the  angle  of  the  jaw.  These  communicate  with  the  deep 
cervical  lymphatic  glands;  and,  finally,  the  united  currents  pass 
by  fewer  and  larger  ducts  into  the  right  lymphatic  duct,  which 
empties  into  the  subclavian  vein.  Thus  an  interrupted  com- 
munication exists,  like  a  canal  with  locks,  from  the  external  audi- 
tory canal  to  the  venous  system,  which  has  a  decided  significance 
for  the  clinician. 

Anastomoses  are  frequent  between  the  branches  of  the  superfi- 
cial vessels  and  those  lying  deeper. 
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The  nerv€8  of  the  auricle  and  external  canal  are  derived  prin- 
cipally from  the  auriculo-temporal,  a  branch  of  the  inferior  max- 
illary; the  posterior  auricular,  a  branch  of  the  facial,  and  the 
auricularis  magnus.  The  auriculo-temporal  nerve  arises  by  two 
roots  from  the  inferior  maxillary  nerve,  beneath  the  base  of  the 
skull,  inside  of  and  anterior  to  the  articulation  of  the  lower  jaw. 
It  gives  off  immediately  a  branch  to  the  otic  ganglion;  passes 
beneath  the  internal  pterygoid  muscle,  backward  and  outward 
around  the  neck  of  the  jawbone,  where  it  gives  a  branch  to  the 
facial;  an  inferior  auricular  branch,  distributed  to  the  auricle 
below  the  meatus;  a  few  filaments  to  the  sympathetic  plexus  on 
the  internal  maxillary  artery,  and  a  superior  auricular  branch, 
which  supplies  the  skin  of  the  tragus  and  contiguous  parts  of  the 
pinna. 

The  main  portion  of  the  nerve,  with  the  temporal  artery,  passes 
upward  through  the  parotid  gland,  gives  a  few  filaments  to  it  and 
the  articulation  of  the  jaw,  then  passes  in  front  of  the  tragus  and 
divides  into  two  branches:  the  anterior  temporal,  which  takes 
the  general  course  of  the  temporal  artery,  and  communicates  with 
the  facial ;  and  the  posterior  temporal,  which  supplies  the  attra- 
hens  aurem  muscle,  and  the  skin  of  the  upper  anterior  surface  of 
the  auricle  and  bontiguous  parts  above.  Filaments  from  the 
superior  auricular,  inferior  auricular,  and  posterior  temporal,  are 
distributed  to  the  auditory  canal  and  tympanic  membrane,  where 
the  filaments  terminate  in  forked  processes,  and  make  the  surface 
exquisitely  sensitive.  The  posterior  division  of  the  inferior 
maxillary,  th«  auriculo-temporal,  is  most  sensitive;  and  it  is 
through  the  nerves,  traced  out,  that  most  of  the  pain  is  felt  from 
operations  on  the  front  of  the  auricle  and  in  the  external  auditory 
canal.  The  auricles  of  moles  are  so  sensitive  that  they  serve  as 
tactile  organs. 

The  pasterior  auricular  nerve  comes  off  from  the  facial  just 
after  it  makes  its  exit  at  the  stylo-mastoid  foramen.  It  receives 
immediately  a  branch  made  by  a  union  of  one  filament  from  the 
pneumogastric,  one  ^om  the  glosso-pharyngeal,  and  one  from  the 
auricularis  magnus,  and  then  passes  up  between  the  mastoid  pro- 
cess and  the  auricle,  and  divides  into  two  branches :  an  occipital, 
which  goes  to  the  back  of  the  head,  and  an  auricular,  which  sup- 
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plies  the  retrahens  aurem  and  the  skin  over  the  mastoid,  and 
upon  the  posterior  surface  of  the  auricle. 

The  auricularis  magnus  arises  from  the  second  and  third  cer- 
vical nerves,  winds  upwards  around  the  posterior  border  of  the 
sterno-cleido-mastoid  muscle,  passes  into  the  parotid  gland,  sends 
filaments  to  the  posterior  auricular  and  pneumogastric,  and  di- 
vides into  several  branches.  The  auricular  passes  under  the 
auricle,  runs  upward  and  backward,  and  supplies  the  integument 
of  the  ma^^toid  process  and  the  back  of  the  auricle. 

The  occipitalis  minor  arises  from  the  second  cervical,  ascends 
along  the  posterior  border  of  the  sterno-cleido-mastoid  muscle  to 
the  back  and  side  of  the  head.  It  gives  off  an  auricular  branch, 
which  passes  upward  and  backward,  and  supplies  the  skin  of  the 
upper  part  of  the  auricle ;  that  behind  this  part  and  above  it  goes 
to  the  attollens  aurem  muscle. 

Sympathetic  nerves,  not  only,  communicate  with  the  other 
nerves  that  supply  the  auricle  and  external  auditory  canal,  but, 
also,  accompany  the  vessels  to  those  parts.  Galvanization  of  the 
superior  sympathetic  ganglion  causes  a  marked  hypersemia  of  the 
auricle. 

The  Tympannm,  or  middle  ear,  is  situated  in  the  base  of  the 
temporal  bone,  and  its  cavity  is  very  irregular  in  shape.  The 
walls  are  covered  by  periosteum  and  mucous  membrane.  Its 
length  is  about  10  mm.,  the  vertical  depth  6  to  8  mm.,  and  width 
2  to  6  mm.,  and  it  contains  the  ossicles,  or  ear-bones.  It  may  be 
described  as  having  six  walls. 

The  superior  waU  is  a  thin  plate  of  compact  bone,  forming 
the  roof,  and  it  separates  the  cavity  from  the  middle  cerebral 
fossa.  It  has  many  cells  and  vessels  in  that  part  which  joins  the 
squamous  portion  of  the  temporal  bone,  and  these  are  more 
abundant  in  infants  than  in  adults.  It  is  sometimes  fissured, 
when  the  mucous  membrane  of  the  tympanum  and  the  dura 
mater  alone  separate  the  cavity  from  the  brain. 

The  inferior  wall,  or  floor,  is  generally  thick  enough,  consid- 
erably inclined  forward  and  inward,  and  its  surface  is  a  mere 
groove,  lying  below  the  openings  of  the  Eustachian  tube  and 
mastoid  antrum,  and  the  lower  border  of  the  drum-head.  It 
separates  the  tympanum  from  the  internal  jugular  vein,  which 
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enters  the  skull  beneath.  In  the  floor  close  to  the  inner  wall  is 
a  foramen  for  the  entrance  of  Jacobson's  nerve,  the  tympanic 
branch  of  the  glosso-pharyngeal. 

The  external  wall  comprises  the  annul  us  and  frame  of  bone, 
which  holds  the  tympanic  membrane,  and  closes  the  inner  end  of 
the  external  canal.  The  membrane  is  attached  firmly  to  the 
groove,  which  in  the  infant  is  situated  in  the  inner  surface  of  the 
processus  auditorius.  This  is  a  ring  of  bone,  deficient  above, 
which  closes  and  grows  outward  as  development  progresses,  and 
forms  the  bony  part  of  the  external  auditory  canal. 

The  portion  of  the  external  wall  behind  the  membrane  curves 
towards  the  posterior  wall,  and  forms  part  of  the  boundary  of 
the  foramen  of  the  chorda  tympani  nerve,  or  the  iter  chordas 
poaterius.  In  the  portion  of  bone  in  front  of  the  membrane,  is 
the  anterior  foramen,  the  iter  cJwrdce  anterivs.  This  is  high  up, 
and  is  the  beginning  of  the  canal  of  Huguier,  which  runs  for- 
ward and  downward  through  the  bone,  comes  out  inside  the 
articulation  of  the  jaw,  and  transmits  the  chorda  tympani  nerve. 
Parallel  to  it  and  just  below  is  the  Glaserian  fissure,  a  mere  slit, 
which  goes  from  the  tympanum  through  the  bone  and  opens  in- 
side the  articulation  of  the  jaw.  It  transmits  some  tympanic 
vessels  and  nerves,  and  the  laxator  tympani  muscle.  The  long 
process  of  the  malleus  lies  in  its  tymjianic  sulcus. 

The  Tympanic  Membrane,  membrana  tympani,  or  drum-head, 
is  inclined  somewhat  forward,  downward  and  inward,  in  adults; 
it  is  more  slanted  in  early  life,  and  so  oblique  in  infants  as  to  be 
seen  with  difficulty.  It  is  oval  in  shape,  its  vertical  diameter  is 
about  10  mm.,  and  its  transverse  9  mm. ;  it  is  depressed  inward 
like  a  funnel,  and  its  external  surface  presents  the  concavity  of  a 
very  short  hollow  cone,  at  the  apex  of  which  is  seen  the  yellow 
clubbed  end  of  the  handle  of  the  malleus. 

It  is  composed  of  an  external  dermic  layer,  without  glands  or 
hairs,  an  inner  mucous,  and  a  middle  fibrous  layer ;  the  latter 
forms  the  skeleton  of  the  membrane.  It  has  an  outer  set  of 
radial  fibres  next  the  skin,  inserted  into  the  handle  of  the  malleus 
and  the  tendinous  ring  around  the  periphery  of  the  membrane, 
in  the  annulus,  and  continuous  with  the  cellular  tissue  of  the 
auditory  canal ;   and  an  inner  set  of  circular  fibr^  next  the 
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mucous  membrane,  firmly  noited  to  the  others,  much  thicker 
around  the  periphery,  and  few  and  thin  near  the  centre  of  the 
drum-head.  A  few  of  fhese  circular  fibres  are  attached  to  the 
malleus;  a  few  others  go  from  the  neck  of  the  malleus  to  the 
posterior  border  of  the  membrane,  within  the  fold  of  mucous 
membrane  that  is  reflected  over  the  chorda  tympani  nerve ;  and 
a  perpendicular  «et  runs  along  the  handle  of  the  malleus.  Be- 
tween the  two  fibrous  layers,  in  a  sort  of  socket  of  fibro-cartilage, 
the  long  process,  manubrium,  or  handle  of  the  malleus,  and  the 

Fig.  2. 


OcTER  Surface  of  the  Eight  Tympanic  Membrane  (Burnett).*— A, 
Manubrium  of  malletiB ;  B,  end  of  nmnubriuiD;  C,  short  process ;  D,  poeterior 
fold.    The  triangle  of  light  is  eeea  below. 

short  process,  are  held  in  a  position,  ruuniug  from  above  anterior, 
downward  and  backward.  It  is  movable  in  the  groove  or  socket 
like  an  enarthrodlal  joint. 

These  fibrous  layers  make  the  membrane  firm  and  resistant,  so 
as  not  to  rupture  from  ordinary  shocks.  When  rupture  does 
occur  it  is  near  the  end  of  the  malleus  handle,  generally  anterior, 
or  posterior,  or  around  its  central  boss,  leaving  a  margin  around 
the  periphery.  The  membrane  is  elastic,  so  that  adhesions  oflen 
take  place  with  the  inner  Wiill  of  the  middle  ear  without  any 
rupture.  In  the  upper  segment,  the  fibrous  layers  are  so  thin  that 
the  skin  and  mucous  membrane  come  together. 

The  mucous  membrane  of  the  middle  ear  forms  the  inner 
layer  of  the  tympanic  membrane.  It  is  ihin  and  closely  adhe- 
rent to  the  fibrous  layer  in  the  centre,  and  looser  at  the  periphery, 
where  it  is  reflected  upon  the  bone. 

•  The  Ear;  ita  Anatomy,  Phveiology,  «>d  Disea-ses.  ByO.  H.  Bnrneu, 
A.M.,  M.D.,  Philadelphia.  Henry  C.  Lea's  Sons  4  Co.,  Philadelphia,  Pa., 
1877. 
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The  chorda  tympani  nerve  passes  horizODtally  from  behind 
forwards  \a  the  middle  ear,  near  and  inside  the  handle  of  the 
nmlletis,  and  the  mucous  membrane  leaves  the  tympanic  mem- 
brane, goes  over  the  nerve,  and  returns  again  to  it;  this  makes  a 
sort  of  mucous  shelf,  divided  into  two  pouches,  where  mucus 
and  pus  are  likely  to  lodge.  The  posterior  lai^  pouch  is  be- 
tween the  malleus  and  the  border  of  the  tympanic  membrane, 
contains  a  few  fibres  of  the  middle  layer  of  the  latter,  and  is 
shaped  like  a  tent  with  the  point  downwards.  This  maybe  seen 
with  good  illumination.  The  anterior  smaller  pouch  is  in  front 
of  the  malleus  and  has  no  fibrous  tissue;  it  is  lower  down  than 
the  other,  and  contains  within  the  fold  all  the  parts  which  enter 

Fio.  3. 


Inker  Surface  of  tbe  Right  I'yMPAHic  Mehbbake  (Bumell)-— A, 
Manubrium;  B,  end  of  manubrium;  C,  head  of  malteuH;  D,  body  of  incua; 
E,  short  proceHa  of  incus;  F,  lenticular  process  of  incus;  G  H,  chorda  tj'miianl 
nerve ;  I,  point  of  insertion  of  the  t«aaar  tympani  muscle. 

the  middle  ear  through  the  Gla.'ieHan  fissure.  There  is  another 
very  small  pouch  above  the  short  process  of  the  malleus,  with  an 
opening  posterior,  and  above  the  posterior  pouch. 

Shrapnell's  membrane,  or  tbe  flaccid  membrane,  is  the  part  of 
the  drum-bond  above  the  mucous  tihctf  forming  the  first  two 
pouches.  It  is  freely  movable,  contains  little  fibrous  tissue,  and 
the  mucous  and  dermic  layers  are  loose  and  come  near  together. 
It  was  once  thought  to  contain  an  opening,  the  foramen  of  Ri- 
vinus,  but  this  is  not  now  believed. 

Externally  the  handle  of  the  malleus  forms  a  slight  ridge  run- 
ning from  its  depressed  cartilaginous  end,  or  umbo,  to  the  yellow, 
button-like  projecting  short  process  above,  and  divides  the  mem- 
brane into  two  portions,  an  anterior,  and  a  lai^r,  posterior  seg- 
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ment.  The  short  process  of  the  malleus  forms  a  slight*  antero- 
posterior ridge,  which  is  the  lower  boundary  of  ShrapnelFs  flaccid 
membrane  bef«)re  mentioned.  On  the  outer  surface,  a  triangle,  or 
cone  of  light,  is  seen  with  its  apex  at  the  end  of  the  manubrium, 
and  its  base,  3  mm.  wide,  on  the  periphery  of  the  membrane  in 
the  anterior  inferior  quadrant.  It  shines  like  a  metallic  mirror, 
and  is  caused  by  the  funnel  shape  of  the  membrane  and  the  re- 
flecting qualities  of  the  dermic  layer.  It  is  the  fli^st  thing  to  alter 
in  appearance  when  there  is  disease  in  the  middle  ear. 

The  membrane  may  be  for  practical  purposes  divided  into 
three  portions :  an  upper  segment  above  the  short  process  of  the 
malleus  and  the  transverse  folds  before  mentioned,  called  Shrap- 
nell's  membrane ;  an  anterior  lower  segment  in  front  of  the  mal- 
leus handle  and  the  cone  of  light ;  and  a  posterior  lower  s^ment 
behind  the  handle  and  the  cone;  these  last  two  are  bounded 
above  by  the  mucous  folds  within,  and  by  the  short  process  of  the 
malleus. 

The  color  of  a  normal  tympanic  membrane  is  from  a  bluish  to 
a  yellowish-gray,  differing  at  different  ages,  and  by  anatomical 
variations  in  and  around  it.  It  is  lighter  in  infants,  because  the 
dermic  layer  is  thicker,  and  generally  shaded  with  pink.  It  has 
an  amber-gray,  translucent  appearance  near  the  centre,  in  front, 
and  behind  the  malleus. 

The  vessels  of  the  dermic  surface,  the  anterior  and  posterior 
auricular,  pass  into  the  auditory  canal  and  form  a  ring  around 
the  periphery  of  the  membrane ;  this  sends  branches  to  a  similar 
ring  in  the  mucous  layer  within,  and  many  branches  towards  the 
centre  of  the  membrane  in  the  derma,  which  unite  freely  into 
capillary  meshes.  ' 

The  stylo-mastoid  artery,  a  branch  of  the  posterior  auricular, 
passes  through  the  stylo-mastoid  foramen  and  the  posterior  wall 
into  the  middle  ear ;  the  tympanic,  a  branch  of  the  maxillary 
portion  of  the  internal  maxillary,  passes  up  behind  the  articula- 
tion of  the  jaw  through  the  Glaserian  fissure  into  the  tympanum, 
supplying  the  laxator  tympani  muscle  in  its  course ;  the  Vidian, 
a  branch  of  the  spheno-maxillary  portion  of  the  internal  maxil- 
lary, goes  along  the  Vidian  canal  with  the  nerve,  and  sends  a 
small  branch  into  the  tympanum.   A  branch  of  the  stylo-mastoid 
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artery  and  the  tympanic  branch  of  the  internal  maxillary  unite 
to  form  a  ring  around  the  periphery,  in  the  mucous  membrane 
covering  the  tympanic  membrane.  This  ring  communicates  with 
the  external  ring  described  above,  and  it  forms  a  set  of  capillaries 
which  ramify  over  the  internal  surface  of  the  membrane.  One 
vessel,  quite  large,  called  the  tympanic  trunk,  runs  downwards 
from  the  ring,  along  the  anterior  border  of  the  manubrium,  turns 
around  its  lower  end,  and  communicates  freely  with  the  general 
capillary  network  of  the  mucous  layer.  The  veins  are  fewer, 
but  take  the  same  general  course. 

There  is  a  capillary  net  of  lymphatics  in  the  mucous  layer  of 
the  membrane,  communicating  with  that  found  upon  the  other 
walls. 

Nerves. — There  are  no  nerves  to  the  fibrous  layer  of  the  drum- 
head ;  the  mucous  layer  is  supplied  by  a  few  filaments  from  the 
common  tympanic  plexus. 

The  posterior  wall  of  the  tympanum  is  wider  above  than  be- 
low, and  the  floor  of  the  tympanum  rises  towards  and  lessens  its 
height.  In  the  upper  part,  there  is  a  large  irregular  opening 
called  the  mastoid  antrum,  which  may  be  regarded  as  a  vestibule 
leading  from  the  middle  ear  to  a  suite  of  rooms,  the  mastoid  cells, 
which  lie  above,  behind,  and  below  the  antrum  in  the  shell  of 
compact  bone  that  forms  the  mastoid  process.  The  wall  has  a 
few  smaller  openings  into  the  mastoid  cells,  a  foramen  for  a 
branch  of  the  facial  nerve  to  the  tympanic  muscles,  and  just  in 
the  angle,  low  down,  between  the  posterior  wall  and  the  rim  of 
the  outer  wall  around  the  membrane,  are  the  foramina  for  the 
stylo-mastoid  vessels  and  the  chorda  tympani  nerve. 

The  facial  nerve,  in  its  aqueductus  Fallopii,  passes  downward 
near  the  angle  of  the  posterior  and  the  inner  walls,  gives  off  the 
chorda  tympani  nerve  below  the  level  of  the  middle  ear,  and  the 
filament  above  for  the  stapedius  and  laxator  muscles. 

The  Mastoid  Process  is  like  a  crushed  honeycomb ;  the  cells 
are  quite  large  and  irregular  in  shape,  and  they  lie  very  near  the 
lateral  sinus  and  the  external  surface.  The  external  part  of  the 
mastoid  process  is  behind  the  auricle,  it  extends  below  the  level 
of  the  external  meatus  and  the  ear  proper,  and  the  auricle  has 
firm  attachment  to  its  anterior  surface.     Behind  and  a  little 
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above  the  meatus,  at  the  upper  border  of  the  niastoi<l,  the  tem- 
poral bone  is  quite  thin,  and  an  opening  through  would  enter 
the  upper  arm  of  the  sigmoid  portion  of  the  lateral  sinus. 

A  vein  from  the  external  surface  enters  the  mastoid  foramen 
and  empties  into  the  lateral  Binus  in  this  part  of  its  course,  thus 
making  a  free  connection  between  the  mastoid  surface  and  the 
venous  current,  important  to  consider  with  post-auricular  abscess. 


Mastoid  Spaces  AND  TvHPANiTM  (Leidy). — 1,  Promontory;  2,  pyramid; 
3,  ridge  or  Fallopian  canal ;  4,  round  window ;  6,  oval  window ;  6,  Eusuichian 
tube;  7,  auHace  for  Eustachian  cartilage;  8,  canal  of  tensor  tympuni  muwle; 
9,  Failopian  canal  eiposed;  10,  canal  for  great  petrosal  nerve;  II,  mastoid 
cells ;  12,  maatnid  antrum ;  13,  foramen  for  the  tympanic  branch  of  the  facial 


The  mastoid  cells  are  lined  with  a  delicate,  quite  vascular  mu- 
cous membrane,  continuous  with  that  of  the  middle  ear,  and  its 
vessels  communicate  freely  with  the  diploic  vessels  of  the  cranial 
wall. 

The  mastoid  process  does  not  reach  the  above-described  devel- 
opment until  the  age  of  puberty.  In  the  child,  it  is  a  thiu  double 
shell  of  bone,  containing  very  small  cells.     It  develops  outwards 
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with  the  tympanic  riDg,  which  forms  the  external  auditory  canal. 
A  knowledge  of  this  difference  is  of  vast  importance  in  the  treat- 
ment of  children  afflicted  with  ear  diseases,  because  all  the  walls 
about  the  ear  are  of  about  the  consistency  of  pasteboard,  and  they 
may  be  easily  perforated  by  careless  or  rough  manipulation  and 
cause  fatal  injury. 

The  antmor  tcaU  of  the  tympanum  is  wider  above  than  below, 
is  smaller  than  the  posterior  wall,  and  consists  of  a  thin  plate  of 
bone,  separating  the  tympanum  from  the  carotid  canal,  which  is 
just  inside  of  it.  It  has  a  foramen  for  the  passage  of  lymphatics, 
and  a  small  artery  from  the  carotid.  At  the  upper  part  of  the 
wall,  there  is  an  opening  sufrounded  by  a  conical  rim  of  bone, 
which  projects  a  little  backward  into  the  tympanum,  and  has 
been  called  the  anterior  pyramid.  The  foramen  leads  to  a  canal 
in  the  temporal  bone,  which  extends  forward,  inward,  and  a  little 
downward  to  the  base  of  the  temporal  bone,  and  opens  in  the  fis- 
sure between  it  and  the  great  wing  of  the  sphenoid,  being  a  little 
farther  prolonged  by  cartilage.  It  contains  the  tensor  tympani 
muscle,  which  arises  from  the  angular  process  of  the  great  wing 
of  the  sphenoid  just  behind  the  foramen  ovale,  from  the  cartilage 
of  the  canal  and  of  the  Eustachian  tube  below,  and  the  upper 
wall  of  the  canal,  and  passes  along  this  to  the  foramen,  where  its 
tendon  enters  the  ear.  This  turns  at  right  angles  to  its  tubular 
course,  outwards  from  the  anterior  pyramid,  and  is  inserted  into 
the  anterior  surface  of  the  inner  edge  of  the  manubrium  near  its 
root.  Just  below  the  anterior  pyramid,  but  considerably  above 
the  floor  of  the  tympanum,  is  a  larger  opening  for  the  Eustachian 
tube. 

Hie  inner  fcall  of  the  tympanum  is  vertical,  and  is  seen 
through  the  external  canal,  when  the  drum-head  is  destroyed. 
The  first  thing  to  attract  attention  is  a  pale,  pinkish  prominence, 
seen  about  the  middle  of  the  lumen,  which  is  an  elevation  called 
the  promontory,  caused  by  the  lower  coil  of  the  cochlea.  This 
is  nearer  the  tympanic  membrane,  in  the  normal  ear,  than  any 
other  part  of  the  wall,  and  can  often  be  seen  through  it  as  a  pale- 
yellow  spot.  In  tlie  wall  just  anterior  to  this  is  a  pitchfork- 
shaped  groove,  with  tines  downward,,  in  which  run  branches  of 
the  tympanic  plexus'of  nerves. 
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On  a  level  with  the  lower  border  of  the  promontory,  and  be- 
hind it,  is  a  rounded  opening  into  the  cochlea,  2  mm.  in  diameter, 
called  the  foramen  rotundum,  or  ronnd  window.  It  is  closed  by 
a  membrane,  eometimes  called  the  membrana  secundaria,  com- 
posed of  three  layers :  an  outer  mucous,  a  middle  fibrous,  and  an 
internal  serous  layer.  The  latter  is  bathed  by  the  fluid  that  fills 
the  tympanic  scala  of  the  cochlea. 

On  a  line  with  the  promontory,  above  and  a  little  behind  it, 
so  that  a  vertical  line  along  its  posterior  border  would  bisect  it, 
the  foramen  ovale,  <m-  oval  window,  is  found.  Its  shape  is  nearer 
reniform  than  oval,  and  the  Icwg  diameter  is  antero-posterior, 

Fio.  5. 


RitiHT  Inner  Tympanic  Wall  (Bumetl). — Noie  the  orifice  for  the  tendon 
of  the  tensor  tympnni  muscle,  that  for  the  stapeditu,  and  ihe  chorda  t;'mpiini 


inclined  a  little  downward  and  backward.  It  is  3  mm.  long  and 
1,7  mm.  wide.  A  perpendicular  line  dropped  from  its  posterior 
end  would  make  a  chord  of  an  anterior  aro,  representing  nearly 
one-third  of  the  round  window.  The  foramen  ovale  opens  into 
the  vestibule  and  is  closed  by  membrane;  the  vestibular  surface 
of  this  membrane  is  seroos,  its  middle  layer  is  fibrous,  and  its 
tympanic  surface  is  covered  by  the  bony  foot-plate  of  the  stapes. 
It  is  opposite  the  tympanic  membrane,  and  connected  with  it  by 
the  chain  of  ossicles.     Sometimes  parts  of  the  anvil  and  stapes 
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or  the  oval  window  can  be  seen  through  a  perforated  drum- 
head. The  pyramid,  or  eminentia  stapedii,  lies  behind  the  round 
window,  and  is  curved  so  that  its  summit  nearly  reaches  the  oval 
window.  A  canal  extends  from  its  apex  to  its  base  and  opens 
into  the  aqueduct  of  Fallopius.  It  contains  the  stapedius  muscle, 
the  tendon  of  which  escapes  at  the  ai)ex  and  passes  to  the  stapes. 
The  base  of  the  pyramid  is  partly  in  the  posterior  wall,  and  bor- 
ders the  foramen  for  the  chorda  tympani  nerve.  Behind  the 
pyramid,  there  is  an  elevation  of  the  posterior  wall  into  a  ridge, 
that  curves  upward  "and  forward  along  the  inner  wall,  and  forms 
its  posterior  and  upper  boundary.  This  is  the  bone  covering  the 
aqueduct  of  Fallopius  containing  the  facial  nerve.  Sometimes  the 
bone  here  is  deficient,  and  the  facial  is  exposed  to  the  middle  ear. 
The  inner  wall  is  covered  by  mucous  membrane,  continuous  with 
that  upon  the  other  walls,  and  reflected  over  the  muscles,  ten- 
dons, and  ossicles. 

The  Ossicles  of  the  Ear. — The  middle  ear  contains  three 
small  bones,  united  by  ligaments  into  a  series,  or  chain,  and  moved 

Fig.  6. 
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The  Ossicles  (Leidy). — 1.  Inner  surface  of  malleus :  a,  head ;  6,  articular 
facet ;  e,  manubrium  ;  d,  slender  process.  2.  Outer  surface  of  malleus ;  letters 
as  above,  but  e,  short  process.  3.  Posterior  surface  of  malleus :  a,  head  and 
facet ;  6,  short  process ;  0,  slender  process.  4.  Inner  surface  of  incus :  a,  body ; 
by  articular  facet ;  c,  short  process ;  d,  long  process ;  e,  lenticular  process.  5. 
Outer  surface  of  incus ;  letters  as  above.  6.  Lenticular  process  broken  off.  7. 
Stapes :  a,  bead ;  6,  c,  crura ;  d,  base.  8.  Base  of  stapes.  9.  Stapes  cut  to 
show  obturator  groove,  a,  a. 

l)y  muscles.  They  extend  from  the  tympanic  membrane  to  the 
membrane  of  the  foramen  ovale,  and  are  called  the  malleus, 
incus,  and  stapes.  The  orbicular,  or  lenticular  bone,  once  de- 
scribed as  a  sesamoid  bone  in  the  articulation  of  the  incus  and 
stapes,  does  not  exist 
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I%e  malleus,  or  hammer^  eonsists  of  a  head,  neck,  two  pro- 
cesses, and  manubrium,  or  handle.  It  is  9  mm.  long,  and  the 
neck  divides  it  into  two  nearly  equal  parts.  The  head  is  club- 
shaped  and  rounded ;  it  is  2^  mm.  thick,  and  its  long  diameter 
is  nearly  vertical  in  position.  Its  posterior^  internal  surface  has 
a  vertical,  oval  depression,  or  facet,  for  articulation  with  the 
incus.  The  neck  is  a  constriction  below  the  head.  The  head  and 
neck  project  into  the  middle  ear,  are  free  from  the  tympanic  mem- 
brane, and  extend  a  little  above  its  upper  margin.  Just  below 
the  neck  there  is  a  small  protuberance,  called  the  short  process,* 
which  projects  outward  against  the  membrana  tympani,  and  looks 
like  a  minute  yellow  pearl. 

The  slender  process,  or  processus  gracilis,  is  long  and  slim, 
like  the  blade  of  a  Catlin  knife ;  it  projects  forward  from  the 
inner  surface  below  the  neck  into  the  Glaserian  fissure,  where  it 
is  connected  with  the  bone  below  by  ligaments,  which  permit 
slight  movement.  Below  these  two  processes  the  manubrium 
extends  downward  and  backward;  it  is  thick  and  rounded  at 
first,  then  bayonet-shaped,  with  one  edge  outward,  and  gradually 
diminishes  to  terminate  in  a  slightly  clubbed  extremity.  The 
whole  length  of  this  process  lies  between  the  two  fibrous  layers 
of  the  tympanic  membrane,  as  before  described,  and  shows  clearly 
through  it. 

The  malleus  is  held  in  position  by  ligaments.  The  anterior 
ligament  extends  from  the  neck  of  the  malleus  and  root  of  the 
processus  gracilis,  through  the  Glaserian  fissure,  to  the  spine  of 
the  sphenoid,  and  is  also  attached  to  the  frame  of  the  tympanic 
membrane  and  the  walls  of  the  fissure.  The  fibres  running  to 
the  sphenoid  are  mentioned  in  some  anatomical  works  as  the 
laxator  tympani  muscle^  but  later  researches  have  proved  them  to 
be  a  ligament. 

The  superior  ligament  passes  from  the  roof  of  the  tympanum 
downward  and  outward  to  the  head  of  the  malleus.  The  external 
ligament  extends  from  flie  temporal  bone,  above  and  inside  the 
s^ment  of  Rivinus,  where  the  annulus  is  deficient,  to  the  front 
of  the  neck  of  the  malleus.  The  posterior  ligament  is  the  pos- 
terior fibres  of  the  external ;  the  two  really  constitute  a  fan-shaped 
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ligament,  extending  from  the  contiguous  bone  to  the  malleus^  and 
sometimes  called  the  axial  ligament. 

The  neck  of  the  malleus  moves  but  little,  the  ossicle  seeming 
to  rock  upon  this  part  as  a  lever  upon  a  fulcrum. 

The  incus,  or  anvil,  is  so  named  on  account  of  its  resemblance 
to  an  anvil.  It  has  a  body  and  a  short  and  long  proceRS ;  the 
processes  are  nearly  at  right  angles  to  each  other.     The  length 


Fig.  7. — ^Two  inches  divided 
into  lines  C^). 


Fig.  8. — Five  centimeters  divided 
into  millimeters  (mm.). 


of  the  short  process  and  body  is  about  6  mm.,  that  of  the  long 
process  and  body^  7  mm. ;  the  body  is  2^  mm.  in  diameter  at  its 
thickest  part. 

The  bone  looks  more  like  a  bicuspid  tooth  than  an  anvil ;  the 
body  has  opposite  the  processus  an  oval  facet,  which  looks  for- 
ward and  outward,  and  is  articulated  by  a  capsular  ligament  with 
the  head  of  the  malleus.  The  thick,  pointed,  short,  or  horizontal 
process  extends  backward  and  downward ;  this  process  and  the 
body  of  the  bone  are  very  near  the  roof  of  the  tympanum. 

The  long  process,  or  descending  ramus,  curves  a  little  outward 
and  downward,  becomes  slender,  then  turns  abruptly  inward, 
forms  a  button-like,  or  lenticular  extremity,  which  articulates  with 
the  head  of  the  stapes  by  a  capsular  ligament.  A  sesamoid  bone 
is  found  rarely  in  the  joint,  which  has  been  described  as  the 
lenticular  bone,  or  os  orbiculare.  Anatomists  now  deny  the 
existence  of  this  formation,  and  consider  it  when  found  the  len- 
ticular process  that  has  been  broken  off  during  dissection.  This 
process  is  said  to  exist  as  a  separate  bone  in  the  foetus. 

The  incus  is  held  in  position  by  its  tympanic  and  articular 
ligaments.    The  superior  ligament  passes  from  the  roof  of  the 
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tympanum  to  the  middle  of  the  short  process ;  the  posterior  liga- 
ment fastens  the  point  of  the  short  process  to  a  slight  prominence 
upon  the  posterior  wall  of  the  ear  just  above  the  largest  opening, 
the  antrum,  into  the  mastoid  cells. 

The  principal  part  of  the  incus  is  near  the  roof  of  the  tym- 
panum, and  hence  above  the  inner  end  of  the  external  canal,  i.  e., 
above  the  upper  edge  of  the  tympanic  membrane,  along  with  the 
head  of  the  malleus. 

The  stapes,  or  stirrup  bone,  is  the  smallest  bone  in  the  human 
skeleton.  It  consists  of  a  head,  neck,  two  arms,  and  a  base.  It 
is  4  mm.  long  from  its  head  to  the  inner  surface  of  the  base. 
The  base  is  2^  to  3  mm.  long,  1  mm.  wide,  and  about  }  mm. 
thick.  It  is  shaped  much  like  the  old-fashioned  iron  stirrup, 
and  extends  horizontally  from  the  lenticular  process  of  the  incus 
to  the  oval  window.  The  head  is  a  short  horizontal  cylinder; 
its  outer  surface  has  a  cup-shaped  depression,  into  which  projects 
the  lenticular  process  of  the  incus.  A  capsular  ligament  con- 
nects the  two  bones  and  forms  a  ball-and-socket  joint.  The  junc- 
tion of  the  head  with  the  arms  is  called  the  neck,  though  no  de- 
pression exists. 

The  crura,  branches,  or  arms,  spring  from  the  neck,  one  from 
the  anterior  and  one  from  the  posterior  portion,  curve  away  from 
each  other  in  a  horizontal  plane,  and  finally  join  opposite  ends  of 
the  oval  plate,  which  forms  the  base.  The  anterior  arm  is  shorter 
and  less  curved  than  the  posterior.  They  diminish  in  thickness 
as  they  approach  the  base,  and  are  slightly  furrowed  upon  their 
inner  surfaces  for  insertion  of  the  obturator  ligament. 

The  base,  or  foot-plate,  of  the  stapes  is  a  thin  lamina  of  bone, 
dumb-bell  or  kidney  shaped  in  a  perpendicular  plane,  and  like  a 
concavo-convex  lens  in  a  horizontal  one.  It  projects  at  each  end 
a  little  beyond  the  junction  of  the  crura.  Its  convex  surface  is 
towards  the  vestibule.  The  plate  is  smaller  than  the  foramen 
ovale,  into  which  it  is  held  by  an  annular  ligament  from  the  bony 
margin,  and  by  a  fibrous  connection  with  the  membrane,  which 
permits  a  slight  in-and-out  movement. 

The  obturator  ligament,  or  ligamenitim  obturatorium  stapedis^ 
is  a  thin  plane  of  ligamentous  tissue,  that  extends  between  the 
crura  and  the  base  of  the  stapes  and  closes  the  opening. 
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The  oeeiclee  of  the  ear  are  covered  by  perioeteum,  and  delicate 
cartilage  ie  present  upon  the  articular  surfaces.  The  heavy  heads 
of  the  malleus  aud  incus  are  above  the  axial  line  of  motion,  and 
this  greatly  facilitates  movement. 

Muades. — The  laxator  etapedis  is  mentioned  by  some  writers  as  a 
muscle,  by  others  as  a  ligament.  If  it  does  not  possess  muscular 
fibres,  it  may  act  by  elastic  tension.   Described  as  a  muscle,  it  arises 

Fig.  9. 


RioBT  Articulated  Osmci-es  ( y.  4  diam.)  (Burnett). — i.  Incus ;  a,  body ; 
(,ahort  process;  e,  long  process;  e,  lenticular  process;  d,  head  of  stapes,  and 
malleo-atapedal  articulation;  1,  crura;/,  manubrluiQ  of  malleus;  g,  slendec 
proceas ;  k,  neck ;  i,  head ;  j,  malleo-incuda)  articulation. 

from  the  spine  of  the  sphenoid  and  cartilage  of  the  Eustachian 
tube,  passes  through  the  Glaserian  fissure,  and  is  inserted  into  the 
root  of  the  processus  gracilis  and  neck  of  the  malleus.  It  is 
said  to  be  supplied  by  the  tympanic  branch  of  the  facial  nerve. 

The  tensor  tympani  muscle  arises  from  the  temporal  and 
sphenoid  bones  at  the  end  of  the  Eustachian  tube,  from  the  carti- 
lage of  the  tube,  and  from  the  walls  of  a  bony  canal  above  the 
Eustachian  tube,  passes  along  this  to  the  ear,  and  terminates  in  a 
tendon,  which  turns  outwards  at  a  right  angle  over  the  processus 
oochleariformis,  and  is  inserted  into  the  anterior  inner  edge  of  the 
handle  of  the  malleus,  a  little  below  the  processus  gracilis.  It 
is  supplied  by  a  nerve  filament  from  the  otic  ganglion. 

The  stapedius  ma'Kle  arises  from  a  canal  in  the  pyramid  upon 
the  inner  tympanic  wall  behind  and  a  little  below  the  oval  window; 
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Ha  teDdon  leaves  the  summit  and  runs  upward  and  forward,  and 
is  inserted  into  the  posterior  edge  of  the  articular  surface  of  the 
head  of  the  stapes.  The  muscle  bends  at  an  obtuse  angle  after 
it  leaves  the  pyramid,  and  is  supplied  by  a  filament  from  the 
facial  nerve  and  one  from  the  otic  ganglion. 

The  fixator  basis  stapedis  muscle  arises  from  the  inner  wall, 
one  millimeter  above  the  posterior-superior  border  of  the  oval 
window,  and  is  inserted  into  the  junction  of  the  poeterior  limb 
and  foot-plate  of  the  stapes.  It  receives  a  filament  from  the 
facial  nerve. 

The  middle  ear  is  lined  by  periosteum  and  mucous  membrane; 
the  latter  is  reflected  over  the  surfaces  of  the  ligaments,  musclefi, 


RiOHT  Tympanum  viewed  proh  Above  ( x  2  diam.)  (Burnett).— «,  Ante- 
rior lig&menl  of  Che  malleue;  (,  chorda  tympani  nerve,'  e.  head  of  malleua ;  d, 
poeterior  ligament  of  incug ;  t,  short  proceis  of  incus ;  /,  tensor  tjmpani  muscle. 

ossicles,  and  the  chorda  tympani  nerve,  forming  folds,  projections, 
shelves,  and  pockets,  as  before  described.  It  is  thin,  delicate, 
and  glistening,  and  upon  the  walls  of  the  cavity  is  intimately 
connected  with  the  periosteum,  bo  that  it  has  more  the  appearance 
of  a  serous  than  a  mucous  membrane.  It  contains  no  glands, 
except  near  the  entrance  of  the  Eustachian  tube,  where  racemose 
ones  have  been  described.  It  is  well  supplied  with  vessels  and 
nerves,  and  branches  of  both  traverse  its  basement  membrane  and 
pass  into  its  depressions  and  folds  to  supply  the  stmctures  of  the 
tympanum. 

Vaaela  of  Qie  Tympaumm. — These  are  the  s^lo-mastoid,  a 
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branch  of  the  posterior  auricular^  which  enters  the  tympanum 
from  the  posterior  wall ;  the  external  tympanic,  a  branch  of  the 
internal  maxillary,  which  enters  from  the  anterior  wall;  the 
(inner)  tympanic,  a  branch  from  the  Vidian,  which  enters  from 
the  inner  wall ;  the  inferior  tympanic,  a  branch  of  the  internal 
carotid,  which  enters  from  the  anterior  wall ;  and  the  tubal  tym- 
panicy  a  branch  of  the  ascending  pharyngeal,  which  enters  from 
the  anterior  wall,  having  supplied  the  Eustachian  tube  and  tensor 
tympani  muscle.  These  vessels  anastomose  freely,  form  a  rich 
capillary  net,  supply  the  bones,  periosteum,  ligaments,  muscles, 
and  mucous  membrane  of  th6  tympanum  and  mastoid  cells,  and 
communicate  through  the  tympanic  membrane  with  the  vessels  of 
the  external  canal,  as  well,  as  with  those  of  the  petrous  bone  and 
contiguous  structures. 

The  veins  of  the  tympanum  communicate  freely  with  the  mas- 
toid vessels,  the  vessels  of  the  surrounding  bone,  and  those  of  the 
external  canal ;  but  the  most  important  ones  penetrate  the  inner 
and  upper  walls  of  the  tympanum  and  join  the  middle  menin- 
geal ;  others,  the  Vidian,  petrosal,  and  muscular  branches,  join 
the  pharyngeal  plexus ;  the  former  empty  into  the  internal  max- 
illary, and  finally  into  the  temporal,  and  the  latter  into  the  in- 
ternal jugular  vein. 

The  lymphatics  of  the  middle  ear  pass  through  the  petrous  bone 
along  the  Eustachian  and  tensor  tympani  canals  to  join  the  pha- 
ryngeal plexus,  as  before  described. 

Nerves, — ^The  otic  ganglion,  having  received  its  sensitive  fibres 
from  the  inferior  maxillary,  its  sympathetic  fibres  from  the  great 
meningeal  plexus,  and  motor  fibres  from  the  internal  pterygoid  and 
from  the  facial  through  the  small  })etrosal,  sends  a  branch  along 
the  canal  of  the  tensor  tympani  muscle  and  supplies  it  wit;^  motor 
influence. 

The  tympanic  branch  of  the  glosso-pharypgeal  (Jacobson's 
nerve),  the  most  important  nerve  of  the  tympanum,  enters  it  by  a 
foramen  between  the  jugular  fossa  and  the  carotid  canal  in  the 
floor,  near  the  inner  wall,  and  receives  filaments  which  have  passed 
through  the  floor  from  the  carotid  plexus  of  the  sympathetic 
system.  It  lies  in  grooves  upon  the  inner  tympanic  wall,  breaks 
up  into  numerous  branches,  with  which  a  large  number  of  ganglia 
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cells  are  mingled,  bo  that  the  mesh  has  been  juBtlj  denominated 
the  tympanic  plexus.  In  the  distribution  of  filaments,  one  sup- 
plies the  mucous  membrane  of  the  Eustachian  tube,  one  goes 
upwards  to  the  small  petrosal  and  one  to  the  large  petrosal 
nerves,  one  to  the  oval  window,  one  to  the  round  window,  and 
many  others  uniting  with  other  nerves  snpply  the  mucous  mem- 
bnine  of  the  tympanum  and  mastoid  cells.  The  connection  of 
the  nerve  by  filaments  to  the  petrosals,  with  the  otic  and  spbeno- 


Nbbteb  IM  THE  AvKAL  Reoiom  (Bnrnett). — 1,  plftb  nerv«  and  Gasserisn 
ganglion  ;  2,  taDsor  tympani  muscle;  3,  motor  branirh  of  fifth  ;  4,  malleoB  ;  5, 
email  petrosal ;  S,  inciu ;  7,  olic  ganglion.;  S,  facial  nerve  id  canal ;  9,  chorda 
tjmpani  nerve  i  10,  membrana  tympani ;  11,  tensor  palati  mupcle;  12,  middle 
meningeal  artery;  13,  lingual  nerve;  14,  aunculo-temporal  nerve;  15,  inferior 
dental  nerve;  16,  external  pterygoid  louicle  ;  17,  iniemal  pterygoid  muncle; 
18,  iuiemal  maxiUar;  atterj ;  20,  mylo-byoid  nerve. 

palatine  ganglia,  mates  a  close  sympathetic  connection  between 
the  ear,  throat,  nose,  teeth,  and  eyes,  and  explains  many  curious 
symptoma. 

Among  the  nerves  of  the  middle  ear  before  enumerated  is  a 
branch  of  tlie  facial,  which  passes  through  a  foramen  in  the  inner 
wall  of  the  tympanum,  sends  one  filament  to  the  laxator  fym- 
pani,  one  to  the  stapedius,  and  one  to  the'  fixator  basis  stapedis 
muscles. 

The  chorda  tympani  nerve  enters  the  tympanum  at  the  lower, 
outer,  posterior  comer,  curves  up  aloqg  the  border  of  the  tym- 
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panic  membrftne,  passes  forwards  above  the  tendon  of  the  tensor 
tympani  muscle  and  below  the  short  process  of  the  malleus,  in 
the  fold  of  mocons  membrane^  between  the  malleus  and  incus, 
and  goes  out  of  the  tympanum  through  the  canal  of  Huguier. 
It  has  no  physiological  office  in  connection  with  the  ear. 

The  Eustachian  Tnbei  from  its  foramen  in  the  middle  of  the 
anterior  wall  of  the  tympanum,  runs  beneath  the  canal  of  the 
tensor  tympani  muscle^  downward,  forward,  and  inward  from  the 
middle  ear  to  the  pharynx,  and  thus  permits  a  free  passage  of  the 
air  from  the  throat  to  the  ear.  It  passes  from  the  tympanum  at 
an  angle  of  135°  with  the  external  auditory  canal,  but  from  the 
external  meatus  through  the  ear  to  the  pharyngeal  end  of  the 
tube  the  direction  often  approximates  to  a  curve.  In  an  infant, 
the  direction  from  the  external  meatus  to  the  inner  end  of  the 
tube  is  nearly  transverse. 

The  Eustachian  tube  is  separated  from  the  tensor  tympani 
muscle  by  a  thin  scale  of  bone  oflen  incomplete,  but  with  its  de- 
ficiencies filled  with  cartilage  and  fibrous  tissue;  this  is  called  the 
processus  cochleariformis. 

The  bony  portion  of  the  Eustachian  tube  is  about  12  mm.  long, 
and  its  inner  aperture  is  in  the  fissure  between  the  great  wing  of 
the  sphenoid  and  the  temporal  bone.  This  end  is  rough ;  the 
cartilaginous  portion  is  joined  to  it  and  prolongs  it  about  24  mm., 
making  the  whole  length  of  the  tube  about  36  mm.  (1|  inches). 
A  triangular  plate  of  cartilage  is  curled  upon  itself  to  form  the 
cartilaginous  portion,  but  its  edges,  which  are  below,  do  not  meet, 
and  the  space  is  filled  by  fibrous  and  muscular  tissue.  The  tube 
is  lined  with  mucous  membrane  continuous  with  that  of  the  mid- 
dle ear  and  the  pharynx.  Its  canal  is  shaped  like  two  truncated 
eones,. flattened  a  little  laterally  and  joined  by  the  small  ends; 
one  part  is  in  the  osseous,  and  the  other  in  the  fibro-cartilaginous 
portion. 

The  narrowest  part  of  the  tube  is  at  the'junction  of  the  cones, 
and.  is  called  the  isthmus,  where  the  vertical  diameter  is  2  mm. 
and  the  horizontal  is  1  mm.  The  aural  end  has  a  diameter  of  4 
to  4.6  mm. ;  the  pharyngeal,  4.5  to  9  mm.  in  height,  and  4  to  6  mm. 
in  width ;  the  expanded  pharyngeal  end,  or  ostium,  is  &  to  6.6  mm. 
deep«    The  oaitilaginous  portion  is  held  in  position  by  fibrous 
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tissue  and  the  muscles  surrounding  it,  and  its  inner  end  is  some- 
what movable.  The  pharyngeal  end  has  a  decidedly  elevated 
border,  especially  posterior,  and  is  expanded  like  the  mouth  of  ti 
trumpet,  with  its  sides  pressed  a  little  together,  so  that  the  open- 
ing is  an  irregular,  perpendicular  oval.  It  varies  considerably 
in  the  shape  of  its  lumen  in  different  individuals,  and  upon  the 
two  sides  in  the  same  person,  and  corresponds  in  size  with  the 
external  meatus;  a  large  meatus  accompanies  a  large-mouthed 
tube.  The  mouth  is  situated  a  very  little  below  the  angle  formed 
by  the  posterior  edge  of  the  external  wall  of  the  nasal  fossa  and 
the  inferior  turbinated  bone,  and  a  little  above  the  floor  of  the 
nose,  and  external  to  its  outer  wall. 

The  two  throat  openings  are  about  25  to  30  mm.  apart.  If  a 
broom  straw  be  placed  across,  with  an  end  in  each  Eustachian 
tube,  its  middle  will  nearly  touch  the  pharynx. 

Some  persons  with  very  large  throats,  others  with  great  breadth 
of  the  base  of  the  skull,  require  Eustachian  catheters  with  consid- 
erable curve.  I  noticed  that  the  catheters  used  by  Professors 
Miot  and  Desar^nes,  at  their  clinics  in  Paris,  were  much  less 
curved  than  those  used  by  Professor  Gruber,  at  Vienna,  and 
Professor  Liitze,  at  Berlin.  The  French  skulls,  like  those  of  the 
Latin  races  generally,  have  narrower  bases  than  the  Austrian  and 
German. 

In  very  narrow  skulls,  sometimes  a  nearly  straight  catheter 
will  go  through  the  nasal  fossa  directly  into  the  tube.  Occasion- 
ally, the  inferior  turbinated  bone  of  one  side  is  so  low  down,  or 
the  vomer  is  so  bent  laterally,  that  one  cannot  introduce  a  cathe- 
ter, when  resort  must  be  had  to  a  special  one,  applied  through 
the  other  nasal  fossa,  or  through  the  mouth.  It  is  very  frequently 
the  case  that  the  diseased  ear  is  the  one  corresponding  to  the  side 
of  the  nose  deformed — too  frequent  to  be  accidental. 

When  a  catheter  is  in  position,  the  mouth  of  the  Eustachian 
tube  can  be  moved  nearly  6  mm.  The  point  of  a  catheter  in  posi- 
tion may  be  turned  upward  and  outward,  exactly  horizontal  and 
sometimes  even  downward  and  outward.  This  depends  on  the 
position  of  the  palate-bone,  the  width  of  the  skull,  and  the  shape 
of  the  temporal  bone. 

The  Eustachian  tube  is  lined  in  its  bony  portion  by  periosteum. 
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in  its  cartilaginous  portion  by  perichondrium,  both  being  covered 
by  mucous  membrane.  The  bones  of  the  pharynx  are  covered 
by  periosteum,  connective  tissue,  and  loosely  applied  mucous 
membrane.  The  mucous  membrane  of  the  tube  and  pharynx, 
as  low  as  the  palate,  is  furnished  with  ciliated  epithelium,  the 
cilia  of  which  act  from  the  tympanum  downwards;  ciliated  epi- 
thelium also  covers  the  mucous  membrane  of  the  respiratory 
portion  of  the  nose.  Below  the  palate-bone  the  pharynx  is  sup- 
plied with  squamous  epithelium.  The  mucous  membrane  of  the 
Eustachian  tube,  except  its  upper  wall,  is  richly  filled  with  aci- 
nous and  follicular  glands,  which  finally  disappear  towards  the 
tympanic  cavity. 

Muscles, — ^The  Eustachian  tube  is  surrounded  by  structures 
which  influence  its  action  decidedly.  Beneath  the  mucous  mem- 
brane of  the  pharynx,  and  upon  and  within  the  connective  tissue 
beneath,  there  are  numerous  muscles,  which  contract  with  every 
act  of  swallowing,  and  thus  afiect  the  position  of  the  Eustachian 
orifice  and  its  patulency. 

The  tensor  palati  muscle  is  the  most  important  one  in  connec- 
tion with  the  Eustachian  tube.  It  arises  by  a  broad,  thin,  fan- 
shaped  layer  of  fibres  from  the  scaphoid  fossa  and  spine  of  the 
sphenoid  bone,  and  from  the  anterior  lip  of  the  Eustachian  car- 
tilage, sometimes  uniting  with  the  tensor  tympani,  and  becomes 
narrower  as  it  passes  downward  into  its  tendon.  This  passes 
around  the  hamular  process  (hook)  of  the  internal  pterygoid 
plate,  expands  again  into  a  ribbon  of  fibres,  and  is  inserted  into 
the  posterior  edge  of  the  horizontal  portion  of  the  palate-bone  as 
tsx  as  the  middle  line.  Here  it  mingles  its  fibres  with  its  fellow 
of  the  opposite  side,  and  with  the  azygos  uvular  muscles,  which 
extend  from  the  nasal  spine  and  aponeurosis  down  in  the  middle 
line  and  form  the  bulk  of  the  uvula. 

The  levator  palati  muscle  arises  from  the  under  surface  of  the 
apex  of  the  petrous  portion  of  the  temporal  bone,  and  from  the 
adjoining  cartilaginous  portion  of  the  Eustachian  tube;  it  passes 
over  the  upper  concave  edge  of  the  superior  constrictor  of  the 
pharynx,  goes  downward  and  inward,  spreads  out  its  fibres  in 
the  posterior  part  of  the  soft  palate  with  the  fibres  of  the  tensor 
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palati,  and  extends  to  the  middle  line,  mingling  with  those  of  its 
fellow,  and  of  the  uvula. 

The  Btylo-pharyngeus  is  a  long,  slender  muscle,  which  arises 
from  the  styloid  process,  passes  down  between  the  superior  and 
middle  constrictor  muscles,  and,  spreading  out  beneath  the  mucous 
membrane  of  the  pharynx,  is  inserted  into  the  middle  constrictor 
muscle  and  the  upper  part  of  the  thyroid  cartilage. 

The  palato-pharyngeus  muscle  forma  the  posterior  pillar  of  the 
fauces ;  it  arises  from  the  fascia  and  is  mingled  with  the  muscles, 


MuecLES  OF  Pai^te  and  Fauces  (Leidy). — 1,  Levator  palati  muscle,  left 
side  removed ;  2,  lensor  palati  muscle ;  3,  azjgos  uvutar  muscles ;  4,  £uBlachian 
tube;  5,  ofigia  of  palato-glossuB  and  patato-pharjngeus  muBcles;  S,  pun  of 
superior  pliai^n^al  coostrirtor  muscle  ;  7,  exlemal  pterygoid  muscle. 

which  form  half  of  the  soft  palate  and  uvula ;  b  perforated  by 
the  levator  palati,  passes  outward  and  down^vard  behind  the  ton- 
sil, and  spreading  out  is  inserted  into  the  posterior, border  of  the 
thyroid  cartil^e  and  the  side  of  the  pharynx,  amongst  the  fibres 
of  the  middle  constrictor  muscle. 

The  superior  constrictor  muscle  of  the  pharynx,  also,  has  rela- 
tion with  the  Eustachian  tube.  It  is  a  thin,  pale,  quadrilateral 
muscle,  which  arises  from  the  lower  half  of  the  internal  plate 
of  the  pterygoid  process  and  the  hook  of  the  sphenoid  bone,  and 
from  the  pterygo-maxillary  ligament,  aud  curves  backward  and 
upward  to  join  its  fellow  in  the  median  line  and  be  inserted  into 
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the  pharyngeal  spine  on  the  basilar  process  of  the  occipital  bone. 
The  space  above,  between  it  and  the  levator  palati  and  Eustachis  n 
tube,  is  destitute  of  muscles  and  filled  with  fibrous  tissue. 

The  internal  pterygoid  is  said  to  take  its  origin  by  some  fibres 
from  the  under  portion  of  the  cartilage  of  the  Eustachian  tube, 
and  this  seems  probable  from  sensations  produced  in  the  region 
by  contracting  strongly  the  muscles  of  mastication. 

The  roof  of  the  pharynx  has  such  a  number  of  large  follicular 
and  racemose  glands,  surrounded  by  spongy  tissue  so  much  like 
that  of  the  tonsil,  that  it  has  been  called  the  pharyngeal  tonsil,  or 
tonsilla  pharyngea. 

The  mucous  membrane  of  the  pharynx  below  the  level  of  the 
palate-bone  contains  a  great  many  follicular  and  racemose  glands, 
which  are  very  frequently  hypertrophied  and  in  a  condition  of 
inflammation ;  and  the  whole  region  of  the  throat  above  the 
larynx  is  richly  supplied  with  glands,  in  a  thick  and  quite  vas- 
cular mucous  membrane,  loosely  attached  to  the  cellular  tissue 
upon  the  muscles  and  bones. 

The  tonsils  proper,  snugly  ensconced  between  the  pillars  of  the 
fauces,  are  compound  follicular  glands.  They  each  have  twelve  to 
fifteen  large  follicular  openings  upon  the  surface,  which  lead  into 
pouches  having  smaller  follicles  opening  into  them.  They  move 
with  the  superior  constrictor  and  the  palato-pharyngeus  muscles, 
and  when  hypertrophied  exercise  a  pernicious  influence  upon  the 
pharynx  and  the  orifice  of  the  Eustachian  tube. 

The  Vessels  of  the  Eustachian  tube,  upper  pharynx  and  asso- 
ciate mucous  membranes,  muscles  and  glands  are  numerous  and 
important. 

The  external  carotid  artery  supplies  the  entire  region  by  its  nu- 
merous branches,  which  are  here  enumerated.  The  lingual  gives 
branches  to  the  soft  palate  and  tonsil.  The  ascending  pharyngeal 
supplies  the  constrictor,  tensor,  and  levator  muscles ;  the  mucous 
membrane  of  the  soft  palate,  pharynx,  Eustachian  tube,  and  tym- 
panum ;  the  tonsil  and  posterior  pillar  of  the  fauces.  The  facial, 
by  its  ascending  palatine  branch,  supplies  the  superior  constrictor, 
tensor  palati,  levator  palati,  and  internal  pterygoid  muscles ;  the 
mucous  membrane  of  the  soft  palate,  pharynx  and  Eustachian 
tube ;  the  tonsil  and  deep  cervical  lymphatic  glands. 
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The  internal  maxillary  gives  a  branch  to  the  tympanum 
through  the  Glaserian  fissure,  a  Vidian  branch  to  the  Eustachian 
tube  and  tympanum,  and  petrosal  branches  of  the  middle  menin- 
geal to  the  tympanum.  It  supplies  the  constrictor^  levator 
palati,  tensor  palati,  and  pterygoid  muscles;  the  mucous  membrane 
of  the  nasal  fossa,  soft  and  hard  palate,  pharynx,  and  Eustachian 
tube.     All  these  arteries  anastomose  freely  with  each  other. 

The  ihternal  carotid  gives  off,  in  its  canal  in  the  temporal 
bone,  a  small  branch,  which  goes  through  the  anterior  wall  into 
the  tympanum.  Lower  down  it  lies  in  dangerous  proximity,  be- 
neath and  outside  of  the  tonsil. 

The  veins  of  the  tympanum,  as  they  pass  out  through  the  fis- 
sures and  foramina  and  along  the  Eustachian  tube,  take  the  same 
names  as  the  corresponding  arteries.  Some  unite  with  the  middle 
meningeal  of  the  internal  maxillary,  which  receives  the  pterygoid, 
palatine,  and  others,  and  passes  behind  the  neck  of  the  jawbone 
to  unite  with  the  temporal  vein.  The  Vidian,  petrosal,  and  mus- 
cular branches  join  the  pharyngeal  plexus  behind  the  pharynx, 
which  receives  branches  from  the  pharynx,  soft  palate  and  tonsil, 
and  unites  with  the  internal  jugular.  The  lingual  receives  branches 
from  the  soft  palate,  pillars  of  fauces,  and  tonsil,  and  goes  to  join 
the  internal  jugular.  The  facial  receives  the  inferior  branch  from 
the  plexus  around  the  tonsil  and  soft  palate.  All  the  veins  anas- 
tomose freely  with  each  other  and  have  no  valves. 

The  lymphatics  form  a  capillary  network  in  the  ear  and 
Eustachian  tube,  escape  from  its  anterior  orifice,  and  unite  with 
a  vast  system  of  vessels  from  the  nasal  and  pharyngeal  mucous 
membranes  and  the  interior  of  the  cranium.  These  empty  into 
the  deep  cervical  glands,  which  receive  ducts  from  the  superior 
cervical  glands,  and  extend  as  a  chain  along  the  carotid  artery 
and  internal  jugular  vein,  to  finally  debouch  into  the  right  lym- 
phatic duct,  thus  forming  a  direct  communication  between  the 
middle  ear  and  the  blood-current  of  the  right  subclavian  vein. 
Quite  a  cluster  of  glands  is  situated  just  beneath  the  angle  of  the 
jaw,  which  receives  ducts  from  the  superficial  and  deep  glands. 
These  are  especially  prone  to  engorgement  from  external  disease 
of  the  auricle,  and  from  pharyngeal  and  tonsilar  disease. 
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The  Nerves  in  and  about  the  tympanum  are  numerous.  The 
facial  nerve,  in  the  internal  auditory  meatus^  sends  several  fila- 
ments to  the  auditory  nerve.  In  the  aqueduct  of  Fallopius  it 
gives  off  the  great  petrosal  branchy  which  joins  with  some  sym- 
pathetic filaments  from  the  carotid  plexus^  and  a  filament  from 
the  tympanic  branch  of  the  glosso-pharyngeal^  takes  the  name  of 
the  Vidian  nerve,  goes  through  the  canal  in  the  temporal  bone, 
through  the  foramen  lacerum  arderiua  and  across  the  top  of  the 
pharynx  to  the  spheno-palatine  ganglion.  This  is  located  near 
the  spheno-palatine  foramen,  in  the  spheno-maxillary  fossa.  The 
superior  maxillary  nerve,  after  its  exit  from  the  foramen  rotun- 
dum,  sends  two  small  branches  to  this  ganglion,  and  it  thus  re- 
ceives motor,  sympathetic,  and  sensory  fibres.  The  ganglion 
sends  branches  to  the  levator  palati,  azygos  uvulse,  palato-glossus 
and  palato-pharyngeus  muscles;  to  the  mucous  membrane  of  the 
nasal  fossae,  soft  palate,  hard  palate,  and  gums ;  to  the  lateral  and 
posterior  pharynx,  the  orifice  and  canal  of  the  Eustachian  tube, 
and  the  tonsil. 

The  facial,  in  the  aqueduct,  sends  a  fibre,  the  small  petrosal 
nerve,  augmented  by  a  filament  from  the  sympathetic  branch  of 
the  glosso-pharyngeal,  through  a  superficial  canal  in  the  temporal 
bone,  and  down  through  a  foramen  in  the  spine  of  the  sphenoid 
to  join  the  otic  ganglion,  which  is  situated  inside  the  inferior 
maxillary  nerve,  just  below  the  foramen  ovale. 

The  ganglion  receives  two  or  three  sensitive  filaments  from  the 
beginning  of  the  auriculo-temporal,  motor  filaments  from  the  in- 
ternal pterygoid  of  the  internal  maxillary,  aqd  sympathetic  fila- 
ments from  the  sympathetic  plexus  upon  the  middle  meningeal 
artery.  It  sends  one  branch  to  the  tensor  palati,  and  one  to  the 
tensor  tympani  muscle. 

The  facial,  in  its  aqueduct  near  the  pyramid,  gives  off  a  branch 
that  penetrates  the  inner  wall  of  the  tympanum  and  supplies  the 
muscles  therein. 

The  internal  maxillary  gives  off  the  internal  pterygoid  nerve, 
which  supplies  the  internal  pterygoid  muscle,  and  some  think, 
also,  the  tensor  palati. 

The  pneumogastric  nerve  in  the  jugular  fossa  gives  off  an 
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auricular  branch  (Arnold's),  which  receives  a  filament  from  the 
glosso-pharyngeal,  enters  the  temporal  bone  near  the  styloid 
process,  and  joins  the  facial  in  the  aqueduct.  Just  below  the 
jugular  fossa,  the  pharyngeal  branch  leaves  the  facial.  It  receives 
a  filament  from  the  spinal  accessory,  and,  at  the  border  of  the 
middle  constrictor  muscle,  unites  with  the  glosso-pharyngeal, 
superior  laryngeal,  and  sympathetic  to  form  the  pharyngeal 
plexus.  This  plexus  sends  brauches  to  the  levator  palati,  palato- 
pharyngeus,  and  constrictor  muscles,  and  to  the  mucous  membrane 
of  the  pharynx.  By  other  portions  of  the  pneumogastric,  com- 
munication is  made  with  the  oesophagus,  larynx,  etc. 

The  glosso-pharyngeal  nerve  from  its  petrous  ganglion  sends  a 
nerve  filament  to  the  trunk  of  the  pneumogastric ;  it  gives  off 
the  auricular,  to  unite  with  a  fibre  from  the  pneumogastric,  and 
this  joins  the  posterior  auricular  of  the  facial  before  mentioned. 
A  fine  branch  anastomoses  with  the  superior  cervical  ganglion  of 
die  sympathetic. 

Another  branch  (Jacobson^s)  traverses  a  canal  in  the  temporal 
bone  between  the  carotid  caual  and  the  jugular  fossa,  enters  the 
tympanum  by  a  foramen  in  the  floor  near  the  inner  wall,  and 
divides  into  several  branches  which  supply  die  tympanum  and 
contiguous  parts. 

The  phar3mgeal  branches  of  the  glosso-pharyngeal  leave  the 
trunk  lower  down.  They  are  three  or  four  filaments,  that  join 
with  branches  of  the  pneumogastric  and  sympathetic  to  form  the 
pharyngeal  plexus.  This  is  distributed  to  the  mucous  membrane 
of  the  pharynx  and  larynx,  and  to  the  stylo-pharyngeus,  salpingo- 
pharyngeus  and  constrictor  muscles.  Other  filaments  are  dis- 
tributed to  the  tonsil,  fauces,  sofl  palate,  and  tongue. 

The  Intenial  Ear,  the  most  important  portion  of  the  auditory 
apparatus,  includes  the  labyrinth,  the  internal  auditory  nerve,  and 
the  internal  auditory  meatus.  It  is  situated  deep  within  the 
temporal  bone,  and  extends  a  little  farther  back  dian  the  tym- 
panic cavity.  The  bony  labyrinth  is  separate  and  merely  sur- 
rounded by  the  temporal  bone  in  the  infant,  but  it  becomes 
united  solidly  with  it  in  later  years. 

There  are  two  distinct  parts :  one  composed  of  bone,  called  the 
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bony  labyrinth ;  and  the  other  of  membrane,  called  the  mem- 
branous labyrinth. 

The  bony  labyrinth  has  three  divisions:  the  vestibule,  the 
semicircular  canals,  and  the  cochlea. 

The  name  labyrinth  is  frequently  used  by  authors  to  signify 
only  the  vestibule  and  semicircular  canals. 

The  Vestibule  is  situated  between  the  tympanum  and  internal 
auditory  meatus ;  its  bony  wall  is  thin,  and  it  lies  imbedded  in 
the  petrous  bone. 

The  semicircular  canals  are  situated  posterior  and  external,  and 
the  cochlea  anterior  and  internal  to  it.  It  is  oval  in  perpendicular 
section ;  pear-shaped  with  small  end  forward  in  horizontal  sec- 
tion. It  is  about  5  mm.  long  and  deep,  and  3  to  4  mm.  wide. 
Its  outer  wall  is  the  inner  wall  of  the  tympanum,  and  contains, 
as  before  mentioned,  the  oval  window,  or  fenestra  ovalis,  closed 
by  the  membrane  and  base  of  the  stapes. 

Just  behind  this  is  the  ampullar  opening  of  the  horizontal 
semicircular  canal.  Above  it  is  the  termination  of  a  ridge  of 
bone  from  the  inner  wall  and  roof,  called  the  pyramis  vestibuli 
of  the  crista  vestibuli.  There  are  several  minute  openings  in 
this  for  the  passage  of  nerves,  and  these  constitute  the  superior 
macula  cribrosa. 

The  floor  of  the  cavity  is  a  mere  groove  with  a  few  small 
foramina  for  vessels. 

The  anterior  wall  has  little  surface  and  shows  the  oval  opening 
of  the  scala  vestibuli,  or  canal  of  the  cochlea. 

The  posterior  wall  has  considerable  surface  and  several  open- 
ings. In  the  centre  is  the  unexpanded  opening  of  the  horizontal 
semicircular  canal.  At  the  junction  of  the  superior,  posterior, 
and  inner  walls  is  the  straight  opening  common  to  the  superior 
and  posterior  semicircular  canals.  The  ampullar  end  of  the 
posterior  semicircular  canal  is  at  the  junction  of  the  inferior, 
posterior,  and  inner  walls.  The  ampullar  end  of  the  superior 
semicircular  canal  opens  in  the  roof  just  behind  the  crista  ves- 
tibuli. 

The  crista  vestibuli  is  a  slight  ridge  of  bone,  which  begins  on 
the  outer  wall  above  the  oval  window,  goes  across  the  roof  and 
down  the  inner  wall,  and  separates  into  two  limbs  near  the  floor 
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of  the  vestibule,  one  curving  forwards  and  one  backwards.  The 
inner  wall  is  divided  by  the  crista  vestibuli  into  an  anterior  por- 
tion slightly  concave,  called  the  recessus  sphericus,  and  a  posterior 
upper  portion,  also  somewhat  depressed,  called  the  recessus  ellip- 
ticus,  bounded  below  by  a  slight  groove,  the  sinus  sulciformis, 
Just  below  and  behind  this  latter  is  a  foramen,  the  aquseductus 
vestibuli,  through  which  the  vestibular  vein  goes  backward  and 
inward  through  the  bone,  along  with  the  funnel  from  the  dura 
mater,  which  contains  cerebro-spinal  fluid. 

The  space  between  the  limbs  of  the  crista  is  called  the  recessus 
oochlearis.  In  this,  near  the  upper  part,  are  several  foramina, 
called  the  macula  cribrosa  (inferior). 

In  the  anterior  inferior  part  of  the  recessus  sphericus  is  the 
macula  cribrosa  media.  Above  and  behind  the  recessus  ellipticus, 
near  the  ampullar  entrance  of  the  posterior  semicircular  canal,  is 
another  group  of  foramina,  the  macula  cribrosa  posterior.  The 
macula  cribrosa  superior  is  at  the  termination  of  the  crista  upon 
the  external  wall. 

These  foramina  all  communicate  with  the  internal  auditory 
meatus,  and  receive  filaments  from  the  internal  auditory  nerve. 

The  walls  of  the  vestibule  are  so  called  for  convenience.  It  is 
not  correct  to  speak  of  the  different  walls  of  a  cavity  made  by 
spherical  surfaces. 

The  ridge,  described  as  projecting  from  two  and  part  of  the 
third  wall,  constricts  the  cavity  around  the  middle  like  a  belt 
around  the  waist,  and  thus  makes  a  hemispherical  space  anterior, 
and  a  semi-elliptical  space  posterior.  '  The  anterior  contains  the 
sacculus  rotundus,  and  the  posterior  the  utriculus. 

The  Semicircular  Canals  are  bony,  oval  tubes  of  unequal 
length,  irregularly  curved  more  than  a  half  circle,  so  that  their 
openings  come  nearly  together.  They  are  named  according  to  their 
position,  the  superior,  the  posterior,  and  the  inferior,  or  horizontal. 
They  are  situated  above  the  inner  back  part  of  the  tympanum, 
behind  and  a  little  outside  of  the  vestibule,  with  which  they  com- 
municate by  five  orifices.  Two  of  these  terminate  in  straight  tubes, 
and  three  have  ampullar  dilatations.  The  latter  have  been  called 
ampull»  from  their  fancied  resemblance  to  a  wide-mouthed  jug. 

The  posterior  semicircular  canal  is  22  mm.,  the  superior  20 
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turn.,  and  the  horizontal  1 5  mm.  in  length.  Their  general  diameters 
vary  from  1  to  1.7  mm.,  but  theampulUe  have  a  diameter  of  about 
2.5  mm. 

The  canals  ate  of  thin  bone,  strengthened  by  fibrous  tissue,  and 
much  contorted.  If  a  cube  be  placed  just  behind  the  vestibule, 
approximately,  the  honzootal  semicircular  canal  woulrl  lie  flat 
beneath  the  lower,,  the  superior  upon  the  inner,  and  the  posterior 
upon  the  posterior  surfaces  of  it  respectively. 

The  superior  canal  is  vertical  in  position,  at  right  angles  to  the 
otlier  canals,  and  makes  a  rounded  prominence  on  the  anterior 
surface  of  the  petrous   bone.     Its  ampulla  opens  in   the  roof. 


Fig.  13.— The  Labvrinth  Exposed  (Leidy).  —  1,  Vcntibulsr  branch  of 
uiditory  nerve;  2,branch  to  thesacculus;  3,  branch  to  the  utriculiu;  4,  branch 
to  the  ampulla  of  the  poeterior  canal ;  5,  bmnch  to  theanipulbof  ihehoriiontal 
canal ;  S,  branch  to  the  ampulla  of  the  superior  canal ;  7,  cochlear  nerve ;  8, 
cochlea  ihowing  scsIk,  modiohis,  etc 

Fig.  14.— The  Nerves  of  THeVsariBULB  adp  AMPtrLLf  ( X  Sdiau.), 
(Leidf). — 1, Branch  to  vestibule;  2, branch  to  aacculuH;  3,  branch  to  utricului; 
1, branch  to  the  posterior  ampulla ;  5,  branch  to  horizontal  ampulla;  6,brai>ch 
to  superior  ampulla ;  7,  branch  t«  the  cochlea. 

and  its  other  end,  after  uniting  with  the  undilated  end  of  the  pos- 
terior canal,  opens  by  a  straight  tube  3  mm.  long,  into  the  inner 
posterior  part  of  the  vestibule. 

The  posterior  semicircular  canal,  the  longest  of  the  three,  is 
also  placed  vertically,  and  extends  to  the  back  part  of  the  tem- 
poral bone.  Its  straight  end  opens  in  the  inner  posterior  part  of 
the  vesdbule,  in  union  with  the  superior  canal,  as  already  de- 
scribed, and  its  ampulla  opens  at  the  lower  inner  part  of  the 
posterior  wall. 
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The  horizontal  canal,  the  shortest  of  the  three,  extends  back- 
wards at  right  angles  to  the  other  canals.  Its  unexpanded  limb 
opens  into  the  vestibule  in  the  middle  of  the  posterior  wall,  and 
its  ampulla  at  the  upper  part  of  the  external  and  posterior  walls. 

Thus  tlie  three  semicircular  canals  have  five  openings,  two 
straight  unexpanded  tubes,  and  three  expanded  into  the  peculiar 
pear-shaped  ampullse. 

The  vestibule  and  semicircular  canals  are  lined  throughout  by 
a  fibro-serous  membrane;  the  iibrous  portion,  like  a  periosteum, 
adheres  closely  to  the  inner  surface ;  it  sends  a  tubular  process 
along  the  aquseductus  vestibuli  to  the  dura  mater ;  it  extends  into 
and  lines  the  scalse  of  the  cochlea,  and  sends  a  tubular  prolonga- 
tion along  the  aquseductus  cochlese  to  the  dura  mater. 

The  serous  surface  consists  of  a  basement  membrane  covered 
by  tessellated  epithelium.  The  fibro-serous  membrane  passes  over 
the  membranes  of  the  round  and  oval  windows.  It  secretes  a 
bland,  watery  fluid,  called  the  perilymph  (aqua  labyrinthi,  or 
liquor  Cotunnii),  because  it  surrounds  the  membranous  labyrinth. 
It  is  said  to  be  received  in  some  measure  from  the  subarachnoid 
space  through  the  foramen  acustica,  and  to  escape  when  in  ex- 
cess through  the  aquseductus  cochleae.  The  perilymph  is  a  weak 
alkaline  fluid,  containing  a  little  albumen.  This  fluid  surrounds 
the  membranous  semicircular  canals  and  the  saccules,  and  is  con- 
tinuous through  the  oval  opening  in  the  anterior  wall  of  the  ves- 
tibule with  that  which  fills  the  vestibular  and  tympanic  scalsd  of 
the  cochlea. 

The  bony  labyrinth  incloses  the  membranous  labyrinth,  which 
consists  of  a  sac  constricted  in  the  middle  into  two  pouches,  and 
of  three  canals  communicating  with  it.  These  are  counterparts 
in  shape  of  the  bony  labyrinth,  but  are  a  little  smaller.  They 
do  not  float  freely  in  the  perilymph,  because  numerous  vessels, 
nerves,  lymphatics  and  fibrous  bands  hold  them  rather  near  to 
the  osseous  labyrinth.  The  fibrous  bands  have  been  called  liga- 
menta  labyrinthicanaliculorum.  The  vestibular  portion  is  closer 
to  the  inner  wall  of  the  cavity,  and  is  removed  a  little  distance 
from  the  outer  wall,  so  that  it  does  not  interfere  with  the  oval 
window.  The  membranous  ampullsa  lie  close  to  the  bony  wall, 
but  other  parts  of  the  labyrinth  are  more  removed. 
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The  portion  of  the  membranous  labyrinth  contained  in  the 
vestibule  is  constricted  in  the  middle.  The  anterior  lower  por- 
tion is  of  globular  form ^  is  called  the  saccul us  rotundus,  and  occu- 
pies the  recessus  sphsericus  (fovea  hemispherica).  The  posterior 
and  upper  portion  is  elliptical  in  shape,  is  called  the  utriculus, 
and  occupies  the  recessus  ellipticus  (fovea  semielliptica).  This 
shows  the  five  openings  of  the  tubes  and  ampuUie  of  the  mem- 
branous semicircular  canals,  which  occupy  the  bony  semicircular 
canals,  being  held  in  position  by  ligaments  at  their  convex  por- 
tions. 

The  membranous  labyrinth  is  composed  of  several  layers.  The 
fibrous  layer  is  a  dense  membrane  showing  connective  tissue  cells 
and  nuclei.  It  is  the  thickest  and  most  important  layer,  fur- 
nishing a  firm  support  for  the  delicate  structures  within,  for  the 
attachment  of  external  ligaments,  and  the  passage  of  nerves  and 
vessels.  Next  to  this  layer  upon  its  inner  surface  there  is  a  net- 
work that  is  supposed  to  consist  of  nerves  and  ganglia.  The 
hyaloid  layer,  or  tunica  propria,  covers  this,  and  is  closely  united 
with  the  fibrous  layer.  It  resembles  the  hyaloid  membrane  of 
the  eye,  but  upon  clase  examination  shows  longitudinal  fibrilla- 
tion and  elongated  nuclei. 

Upon  the  inner  surface  of  the  hyaloid  layer  of  the  semicircular 
canals  are  found  various  sized  papillary  prominences,  or  minute 
elevations,  which  are  most  numerous  near  the  middle  portion  of 
each  arc,  and  do  not  extend  into  the  utriculus.  Over  these  and 
upon  the  whole  internal  surface  of  the  canals,  there  is  a  layer  of 
thick,  nucleated  pavement  epithelium,  which  terminates  at  the 
ampullse,  where  ciliated  epithelium  is  found. 

The  vestibule,  or  saccules,  and  the  ampullse  are  covered  by  a 
thin,  yellowish  ciliated  epithelium.  The  hyaloid  layer  is  thick- 
ened where  it  extends  into  the  ampullse,  and  the  short  ciliated 
ridge  is  called  the  crista  acustica.  There  is  a  similar  projection 
of  ciliated  cells  in  the  saccules,  called  the  macula  aeiistica.  At 
the  end  of  each  crista  axmstioa  an  elevation  of  ciliated  epithelium, 
called  the  planum  semilv/nare,  extends  along  each  ampulla. 

Filaments  of  the  auditory  nerve  from  the  network  mentioned 
above  extend  into  the  cilia  of  these  parts,  and  receive  impressions 
from  the  vibrating  lymph  and  dancing  otoliths. 
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Otoliths,  otoconia,  or  ear  stones,  are  composed  of  single  and 
aggr^ated  crystals  of  carbonate  of  lime  of  different  sizes  and 
angular  shapes,  which  are  found  within  the  membranous  laby- 
rinth. The  minute  ones  are  unattached  hereand  there,  and  some 
writers  state  that  they  are  found  exceptionally  in  the  semicircular 
canals  and  cochlea.  There  are  two  large,  white,  discoid  masses 
of  otoliths,  having  a  fibrous,  cartilaginous,  or  amorphous  organic 
mesh,  that  holds  tlie  crystals  together ;  these  adhere  to  the  epi- 
thelium, one  in  the  utriculus  and  the  other  in  the  sacculus,  near 
the  cribriform  spots,  where  the  nerve  filaments  terminate  in  great 
numbers. 

That  otoliths  serve  an  important  purpose  in  audition  is  evident 
from  the  fact,  that  they  exist  in  the  ears  of  many  of  the  lower 
animals  having  excellent  hearing. 

Fio.  15, 


HoMAN  Otouthb  raou  the  Vestmule. 

The  membranous  labyrinth  ia  completely  filled  with  a  limpid 
serous  fluid,  alkaline  and  albuminous,  called  the  endolymph 
(liquor  Scarpee),  Dr.  Hasse  states  that  an  epicerebral  lymph 
cavity  sends  a  tjiibular  membrane  through  the  aquseductus  vest!- 
bull  to  commuDicate  with  the  vestibule,  and  thus  convey  cerebro- 
spinal fluid  to  act  as  endolymph,  or  to  relieve  excess  of  endo- 
lymph at  any  unusual  increase. 

The  Gochlea  consists  of  a  conical  axis  of  bone,  surrounded  by 
a  bony  canal  wound  spirally  around  it  in  decreasing  turns  from 
base  to  apex,  and  the  whole  is  massed  t(^ther  and  covered  by 
the  temporal  bone.  It  takes  it^  name  from  its  resemblance  to  a 
snail  shell.    It  forme  the  anterior  portion  of  the  labyrinth,  and 
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is  sitaated  almost  horizontally,  anterior  to  the  vestibule.  Its 
base  ia  at  the  posterior,  inner  surface  of  the  temporal  bone,  and 
its  apex  is  directed  outward,  downward,  and  a  little  forward, 
coming  near  the  upper  anterior  part  of  the  inner  wall  of  the 
tympanum. 

The  axis,  modiolus,  or  columella  is  a  solid,  acute,  oone-shaped 
pyramid  of  bone  perforated  by  five  canals  for  the  passage  of  ves- 
sels and  nerves.  Its  length  is  2^  mm.;  the  diameter  of  its  base 
is  2  mm.,  and  its  apex  }  mm. 

The  spiral,  or  cochlear  canal  is  a  bony  tube  that  winds  closely 
around  the  axis  from  base  to  apex,  and  is  divided  by  bone  and 
membrane  into  three  canals;  they  are  the  vestibular  ecala,  the 
tympanic  scala,  and  the  cochlear  duct.  The  lower  end  of  the 
tube  begins  between  the  tympanic  and  vestibular  openings  of  the 
cochlea,  at  the  outer  lower  corner  of  the  vestibule,  reaches  the 
modiolus,  and  winds  forwards  and  upwards,  in  the  right  ear  from 
right  to  lefl,  and  in  the  left  ear  in  a  reverse  direction,  two  and  a 
half  times  around  it.     Each  turn  of  the  canal  diminishes  in 


The  Cochlea  Ukbooped  (Leidy). — 1,  Oseeoae  wkII  of  tbe  cochlea;  2, 
lamina  Bpiralia  osaen,  above;  3,  end  of  the  osseous  Umina;  4,  5,  edge  of  the 
oeBeouB  laiuina ;  6,  lamina  spiralis  membranacea ;  7,  end  of  the  membnnoiie 
lamina;  8,  helicotrema,  and  passage  to  the  scala  tympani. 

diameter  towards  the  apex,  and  it  terminates  by  a  closed  extremity 
called  the  cupola,  which  lies  near  the  front  surface  of  the  tem- 
poral bone,  close  to  the  canal  of  the  tensor  tyrapani  muscle,  and 
above  the  ascending  i»rt  of  the  carotid  canal.  The  first  turn  of 
the  canal  is  near  the  surface  of  the  inner  tympanic  wall,  and 
makes  a  projection  known  as  the  promontory.     The  canal  is  28 
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mm.  long,  and  its  greatest  diameter  1  mm,,  and  its  last  half  turn 
diminishes  gradually  in  calibre.  The  cochlea  proper  has  a  base 
4  or  5  mm.  in  diameter,  and  its  height  in  about  the  same. 

The  canal  in  the  bone  varies  in  the  shape  of  its  transveise  sec- 
tion. At  some  places,  it  is  triangular,  with  the  outer  side  convex ; 
at  others,  it  is  semicircular,  and  again  at  others,  oval.  A  tfain 
bony  shelf  of  two  united  plates  projects  from  the  modiolus  about 
halfway  across  the  canal,  and  helps  to  divide  it  into  two  parallel 
canals,  the  scale.  This  is  the  spiral  lamina,  or  ktmina  »piraii» 
ataea;  it  is  1.2  mm.  wide  and  .3  mm.  thick  at  the  lower  end,  and 
.5  mm.  wide  and  .15  mm.  thick  at  the  upper  end. 


ing  from  the  oes«oi»  lunina  to  organ  of  Corti ;  4,  helicotrcnia  l««diDg  to  the 
»cal&  Ijmpuii. 

The  lamina  begins  upon  and  curves  gracefully  away  from  the 
wall  of  the  vestibule  to  the  modiolus,  winds  spirally  around  this, 
like  the  threads  of  a  screw,  and  teipiinates  in  the  cupola  by  a 
sharp  creacentic  edge  or  hook,  called  the  hamular  process.  The 
undivided  space  between  this  and  the  end  of  the  cochlear  canal  is 
called  the  infundibulum,  or  belicotrema.  Around  the  modiolus, 
in  the  base  of  the  lamina,  passes  a  canal  called  the  eanaiit  gptraUt 
modioti.  Between  the  two  surfaces  of  the  lamina  are  numerous 
radiating  canals  for  the  passage  of  nerves  from  the  modiolus; 
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these  open  upon  the  side  next  the  base  of  the  oochlea  through 
perforations  in  the  edge,  called  the  habenula  perforata. 

The  fibro-serous,  periosteal  lining  of  the  vestibule  is  continuous 
as  the  canalis  reunienSf  through  the  oval  opening  in  its  anterior 
wall  into  the  oochlear  canal,  and  is  closely  attached  to  its  walls 
and  to  the  lamina  spiralis  throughout  their  extent.  Near  the 
edge  of  the  lamina  spiralis,  the  membranous  layers  from  its  sur- 
faces approach  each  other.  That  covering  the  basal  surface  of 
the  lamina,  called  the  membrana  basilariSf  runs  straight  along 
and  across  to  the  opposite  wall  of  the  canal,  where  it  is  firmly 
attached  to  the  bone.  The  place  of  attachment  is  thicker  than 
elsewhere,  owing  to  an  extra  development  of  connective  tissue, 
and  has  been  called  the  UgamerUum  spircUe  of  Henle.  This 
membrane  completes  the  partition  between  the  tympanic  scala 
and  the  cochlear  duct,  but  ends  at  the  hamular  process  above, 
and  forms  the  sharp  border  of  the  helicotrema.  The  membrane 
covering  the  apical  surface  of  the  lamina,  the  membrana  vedibuli, 
becomes  thickened  by  connective  tissue  and  epithelium  before 
it  reaches  the  border  of  the  osseous  lamina,  then  gradually  be- 
comes thinner,  and  finally  terminates  at  the  edge  of  the  bone  by 
irregular,  cartilage-like,  dentate  processes,  which  are  collectively 
named  the  lamina  denticulata.  The  inner  edge  of  these  processes 
is  called  the  crida  spiralis,  and  the  processes  themselves  the  aural 
teeth. 

The  membrana  tectoria,  or  delicate  roof-membrane,  takes  its 
origin  here,  extends  parallel  with  the  membrana  basilaris,  a  little 
separated  from  it,  as  far  as  the  beginning  of  the  organ  of  Corti, 
where  it  terminates  by  a  feather  edge. 

The  thickened  portion  of  vestibular  membrane  behind  the 
dentate  processes  gives  ofiF  at  an  angle  of  40°  a  delicate  fibrous 
membrane,  the  membrane  of  Reissner,  which  goes  to  be  attached 
to  a  cushion  of  connective  tissue  upon  the  outer  wall  of  the 
cochlea,  at  some  distance,  of  course,  above  the  membrana  basi- 
laris, thus  leaving  a  space  between  them,  called  the  ductus  coch- 
learis.  This  duct  is  taken  from  the  vestibular  scala,  lies  between 
it  and  the  tympanic  scala,  and  incloses  the  organ  of  Corti.  Its 
outer  wall  is  covered  by  the  fibro-serous  lining  common  to  the 
Bcalse.  The  membranes  passing  from  the  lamina  spiralis  ossea 
to  the  outer  wall  of  the  canal,  and  dividing  it  into  three  canals, 
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are  mentioned  collectively  in  general  anatomy  as  the  lamina 
spiralis  membninaoea. 

Fio.  18. 


FiBST  Cochlear  Coil  (BumeM)"(TrMi8Te««e  eection  X  100  diameters).— 
0,  Vastibular  lamella  of  lamina  gpiralis  oaaea ;  b,  e,  origin  and  attachment  of 
Keisiner't)  membrane,  middle  portion  cnt  away ;  b,  e,  crista  spiralis ;  c,  process 
fbnuing  one  of  the  auditory  t«elh ;  4,  membrana  lectoria ;  /,  p,  cushion  of  con- 
nective tisiue,  called  the  ligamentiyir  spirals  of  Kolliker;  g,  o,  periosteum; 
h,  71,  oeseouB  wall  of  the  cochlea ;  t,  atria  vaacularis ;  J,  vaa  prominens  and  liga- 
mentnm  accessorium  spirale;  t,  sulcus  spiralis  eitemus;  t,  ligamentum  spirale 
of  HenU;  tn,  periosteum  ,-n,  bone;  o,  union  of  connective  tissue  and  periosteum; 
},  e,  zonadenticulata;  g,  ti,  organ  of  Corti ;  ;,  I,  zona  pectinata  and  epithelium 
above  ;  r,  region  of  outer  ciliated  cells  ;  r,  1,  zona  arcuata ;  a,  thinnettt  part  of 
membrana  basilaris ;  t,  region  of  inner  ciliated  cells ;  u,  habenul^  perforata,  or 
place  of  nerve  entrance ;  u,  I,  membrana  basilaris ;  «,  sulcus  spiralis  intemus  ; 
■>,  tympanic  lamella  of  lamina  spiralis  ossea;  x,  cochlear  nerve  fibres ;  y,  ductus 
cochlearie;  by,  tcala  veetibuli ;  sr,  scala  tympani. 
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The  basilar  membrane  and  membrane  of  Reissner  have  radi- 
ating lines,  are  covered  by  epithelium,  and  have  a  glassy,  trans- 
parent appearance.  They  pass  from  the  osseoas  spiral  lamina  to 
the  opposite  wall  of  the  cochlear  canal,  and  there  become  contin- 
uous with  its  fibro-serous  lining.  The  spiral  cochlear  canal  is 
thus  subdivided  into  the  hemispherical  tympanic  scala  below,  the 
imperfect  obtuse  triangular  vestibular  scala  above,  and  the  trian- 
gular cochlear  duct  between  these. 

The  three  spiral  canals  run  parallel  to  each  other  from  the 
base  to  the  cupola  of  the  cochlea,  where  the  scales  communicate 
by  the  helicotrema,  and  the  cochlear  duct  ends  at  the  hamular 
process  in  a  blind  extremity. 

The  canal  below  the  basal  lamina,  when  the  cochlea  is  placed 
upon  its  base,  is  the  scala  tympani,  or  tympanic  scala.  It  is  closed 
at  its  lower  end  by  the  membrane  of  the  round  window  of  the 
tympanum,  the  membrana  tympani  secundaria  of  the  fenestra 
rotunda^  situated  behind  and  below  the  promontory.  The  fibro- 
serous  membrane  of  the  outer  wall  of  the  scala  passes  over  the 
inner  surface  of  this  secondary  membrane  and  adds  to  its  thick- 
ness. 

A  little  distance  from  the  lower  end  of  this  scala,  and  in  its 
wall,  there  is  a  foramen  of  a  canal,  the  aquasductfis  cochlecB,  whidi 
passes  down  through  the  temporal  bone  and  opens  upon  its  base 
just  inside  the  carotid  canal.  It  transmits  the  cochlear  vein  to 
the  inferior  petrosal  sinus,  or  in  some  cases  to  the  internal  jugular. 
There  are  several  other  openings  ip  this  part  of  the  scala,  through 
which  vessels  pass  into  the  canals  of  the  modiolus. 

The  scala  tympani  passes  by  diminishing  turns  around  the  mo- 
diolus, towards  the  apex  of  the  cochlea.  Its  basal  wall  is  the 
cochlear  wall  proper,  and  that  towards  the  apex  is  the  lamina 
spiralis  and  membrana  basilaris,  mitil  it  reaches  and  ends  in  the 
infundibulum,  or  cupola.  This  is  merely  the  rounded  end  of  the 
cochlear  canal  common  to  both  scalsB,  as  the  spiral  lamina  stops 
before  it  reaches  the  end  and  thus  the  two  scalfls  are  no  farther 
divided. 

The  space  between  the  termination  of  the  membranous  spiral 
lamina  and  the  cul-de-sac  of  the  cupola  may  be  regarded  as  the 
beginning  of  the  vestibular  scala.  The  base  of  the  scala  is  made 
by  the  vestibular  lamella  of  the  spiral  lamina,  and  by  the  mem- 
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brane  of  Reissner,  and  its  roof  by  the  wall  of  the  cochlear  canal 
proper.  The  scala  passes  by  increasing  turns  around  the  modi- 
olus parallel  to  its  companion  towards  the  base,  and  opens  directly 
into  the  vestibule  by  an  oval  opening  in  its  anterior  wall,  and  is 
hence  called  the  scala  vestibuli,  vestibular  scala. 

The  fibro-serous  membrane  lining  the  scalae  is  periosteal  in 
character,  covered  by  pavement  and  peculiar  epithelium,  contin- 
uous with  that  of  the  vestibule. 

The  scalae  are  filled  by  perilymph,  which  flows  freely  from  the 
vestibule  through  the  oval  opening  along  the  vestibular  scala  to 
the  helicotrema,  and  then  passing  downwards  over  the  hamular 
process  and  sickle-shaped  edge  of  the  dividing  membrane!  in  the 
cupola,  goes  backwards  along  the  turns  of  the  tympanic  scala  to 
the  inner  surface  of  the  membrane  of  the  round  window  of  the 
middle  ear. 

The  triangular  ductus  cochlearis  has  its  base  formed  by  the 
membrana  tectoria  and  membrana  basilaris,  its  outer  wall  by  the 
cochlear  wall  proper,  and  its  roof  by  the  membrane  of  Reissner. 
It  diminishes  the  space  that  would  otherwise  be  in  the  scala  ves- 
tibuli.  It  follows  a  spiral  course  between  the  scalae,  and  is  closed 
at  both  ends.  It  is  lined  by  pavement  epithelium  and  filled  by  a 
fluid  similar  to  the  perilymph. 

The  outer  wall  of  the  duct  has  a  vessel  passing  along  it  called 
the  vaa  prominena,  and  between  this  and  the  external  attachment 
of  Reissner's  membrane  is  found  the  striae  vascularis.  The  sur- 
face or  floor  of  the  duct  has  near  the  edge  of  the  bone  a  longitu- 
dinal space,  the  sulcus  spircUis  intemus,  or  internal  spiral  groove ; 
at  the  outer  attachment  of  the  membrana  basilaris  there  is  another 
longitudinal  space,  the  sulcus  spiralis  eostemuSy  or  the  external 
spiral  groove.  It  Ls  further  divided  into  three  zones.  From  the 
crista  spiralis  to  the  outer  end  of  Corti's  organ  is  called  the  zona 
dentievlaia,  from  the  inner  to  the  outer  ciliated  cells,  included  in 
the  former  zone,  is  the  zona  arctuzto,and  from  the  outer  border  of 
the  organ  of  Corti  to  the  sulcus  spiralis  extemus  is  the  zona  pec- 
tinata.  These  names  are  slightly  descriptive  of  the  appearance 
of  the  parts. 

The  Organ  of  Oorti  is  a  peculiar  ridge  of  connective  tissue, 
nucleated  and  ciliated  cells,  granular  matter,  and  nerve  filaments. 
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situated  upon  the  membrana  baiiiilariB  withia  the  ductus  oocb- 
learis,  betweeu  the  edge  of  the  laraiua  spiralis  oesea  aud  a  line 
midway  between  it  and  the  outer  wall  of  the  duct.  It  was  fiist 
described  by  the  Marquis  of  Corti,  but  our  knowledge  of  it  has 
been  greatly  increased  by  later  studies  with  the  micruscupe. 

Fio.  19. 


Tux  Oroah  of  Cobti  (Burnett)  (Tniuverae  sectioD  v  800  diun.).— a,  Co- 
lumnar epithelium  in  IheeulcuBBpiraltiiinWniua;  £,  entrance  of  cochlear  nerve; 
e,  basilar  process  of  d,  with  granular  matter  about  the  nerre  filaments  ;  d,  inner 
cilialed  cell ;  e,  head  o[  an  Inner  pillar  and  location  of  cilia  of  inner  ciliated 
cells ;  /,  euiumit  of  the  arch  formed  by  union  of  the  inner  and  outer  pillais,  the 
upper  portion  of  one  and  the  whole  of  another  outer  pillar  ending  above  q;  g, 
i,j,  outer  ciliated  cells ;  A,  a  branch  from  g;  k,  membrana  reticularis  extending 
to  e;  (,  one  of  the  support  cells  with  base  cut  away  ;  m,  bases  of  two  more  outer 
.  ciiiftted  cells ;  n,  vestibular  layer  of  the  membrana  basilaris  in  the  tona  pecti- 
nata;  o,  y,  homogeneous  layer  of  membraaa  baailaris;  p,  transverse  section  of 
connective  tissue  fibrille,  nuclei,  and  granular  protoplasm  in  membrane  of  scala 
tympani ;  r,  vas  spirale ;  i,  nerve  filament  extending  across  the  arch  of  Corti 
from  the  cochlear  bundle  to  »o  outer  ciliated  nerve;  I.  base  and  granular  pro- 
toplasm of  an  inner  pillar;  u,  thick  origin  of  the  membrana  basilnns ;  v,  blood- 
Tcssela  ;  tc,  periosteum  of  lamina  spiralis  ossea ;  x,  a  fasciculus  of  the  cochlear 
nerva  within  the  bone ;  y,  tympanic  lip  of  the  crista  spiralis. 

The  Hurface  of  the  membrana  vestibuli,  upon  the  edge  of  the 
bony  lamina  spiralis  within  the  dictus,  is  covered  by  a  layer  of 
large,  plump,  columnar  epithelial  cells  arranged  vertically.  The 
inner  ciliated  cells  stand  next  to  these  outwards ;  they  consist  of 
a  single  row  of  long  large  cells,  with  strong  cilia  in  tufts  above, 
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and  their  lower  ends  terminating  in  a  granular  layer  of  inde- 
terminate structure.  The  inner  pillars  come  next.  They  are  a 
row  of  still  longer  nucleated,  non-ciliated  cells,  having  their  large 
bases  fixed  upon  the  roembrana  basilaris,  and  their  upper  ends,  or 
heads  massed  with  other  cells  from  without,  and  with  the  mem- 
branous layer  upon  them.  A  triangular  space,  following  the 
spiral  direction  of  the  duct,  succeeds  these,  and  is  limited  out- 
wards by  a  second  row  of  long  nucleated  cells,  the  outer  pillars. 

The  outer  pillars  rest  upon  the  membrana  basilaris,  curve  in- 
ward towards  the  spiral  lamina,  and  their  broad  head-pieces  fit 
into  a  depression  between  the  heads  and  head-plates  of  the  inner 
pillars,  forming  with  these  the  pillars  and  arches  of  Corti. 

The  inner  and  outer  row  of  pillars  and  the  membrana  basilaris 
thus  form  a  triangular  tube,  which  runs  the  whole  len^^th  of  the 
ductus  cochlearis,  and  makes  a  fourth  duct  in  the  cochlea. 

There  are  said  to  be  three  thousand  of  these  pillars ;  the  height 
of  the  triangle  which  they  form  increases  towards  the  hamulus. 

The  outer  ciliated  cells  stand  next  to  the  outer  pillars  and 
parallel  with  them.  They  consist  of  five  rows  of  large  ciliated 
cells,  arranged  close  together  in  rows.  Their  bases  rest  upon  the 
membrana  basilaris,  and  their  ciliated  ends  are  held  in  the  roof 
of  the  organ,  adjoining  the  heads  of  the  external  pillars.  Out^ 
side  of  these  is  still  another  row  of  cells  parallel  to  these,  but 
non-ciliated,  and  called  support  cells. 

The  membrana  reticularis  is  a  netlike  layer  of  connective 
tissue,  which  extends  from  the  place  where  the  two  sets  of  pillars 
are  joined  together  to  the  row  of  support  cells,  and  covers  over 
the  intervening  structures.  The  tufts  of  cilia  of  all  the  outer 
ciliated  cells  fit  into  and  project  through  these  meshes,  and  are 
bathed  by  the  fluid  of  the  ductus  cochlearis.  The  parts  of  this 
membrane  around  the  ciliated  end3  are  called  rings,  and  the  spaces 
between,  phalanges. 

The  membrana  tectoria  is  over  the  membrana  reticularis  and 
ciliated  tufts,  in  light  contact  with  them,  and  terminates  in  a  thin 
free  edge  as  far  outward  as  the  support  cells. 

The  ultimate  fibres  of  the  cochlear  nerve  pass  out  of  the  fora- 
mina in  the  lamina  spiralis  ossea,  are  distributed  to  the  inner 
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and  outer  ciliated  cells,  and  lost  in  their  granular  matter  and 
nuclei.     Their  number  is  estimated  at  16,400  filaments. 

The  organ  of  Corti  consists  simplj'  of  rows  of  ciliated  cells, 
supplied  by  filaments  from  the  cochlear  nerve,  and  protected  and 
held  in  proper  relationship  hy  membranes  and  bone. 

Fio.  20. 


Cast  of  Lerr  LABrRnrrk  (Burnett).— o,  FeiMitrs  ovalis ;  b,  ampnllt  nf 
miperinr  nemidreiilar  csdsI  ;  e,  ampiilla  of  horiiontal  semiciTctilsr  canal  j  rf, 
stnight  canal,  formed  b;  udiod  of  superior  and  posterior  canals;  t,  ampulla  of 
po«l«iior  MmicirCDlsr  caosl;/,   fenejtra  rotunda;  g,   trac^tna  spiralis   fonm- 


The  Internal  Auditory  Meatus  is  situated  in  the  ))oeterior 
eiirface  of  the  inner  third  of  the  petrous  portion  of  the  temporal 
bane,  near  its  upper  edge,  and  directly  over  the  jugular  foramen 
(fossa).  It  is  a.  funnel-Bhaped  opening  looking  directly  inward, 
and  towards  its  fellow  opposite,  so  that  a  straw  passing  from  one 
to  the  other  would  be  about  12  mm.  behind  the  basilar  process  of 
the  occipital  bone,  and  18  mm.  above  the  anterior  border  of  the 
foramen  magnum.  The  funnel-shaped  meatus  leads  into  a  cylin- 
droul  canal  about  3  mm.  in  diameter,  and  18  mm.  in  length,  which 
leads  downward,  forward,  and  outward  to  the  inner  wall  of  the 
labyrinth  ;  this  bottom,  or  cul-de-sac,  is  divided  by  a  transverse 
crescentic  ridge  into  a  small  upper  and  a  lai^  lower  portion. 
The  upper  part  is  subdivided  by  a  vertical  ridge  into  two  pits. 
The  anterior  one  leads  into  a  canal  in  the  bone,  the  aqueeductus 
Fallopii,  which  is  directed  forward,  then  turns  sharply  backward 
and  outward  above  the  vestibule,  and  curves  downward  in  tlie 
inner  and  posterior  wall  of  the  tympanum,  to  open  upon  the  base 
of  the  skull  just  behind  the  styloid  process,  as  the  stylo-mastoid 
foramen.     This  devions  canal  transmits  the  facial  nerve,  or  portio 
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dura  of  the  seventh  pair  of  nerves,  and  some  of  its  branches 
through  the  temporal  bone. 

The  posterior  pit  of  the  upper  division  contains  numerous 
foramina  of  canals,  which  pass  into  the  vestibule,  forming  near 
the  spine  of  the  crista  vestiboli  the  superior  cribriform  spot ;  they 
transmit  the  superior  branch  of  the  vestibular  nerve,  and  some 
vessels. 

The  lower  and  larger  portion  of  the  bottom  of  the  canal,  below 
the  transverse  septum,  at  its  anteriiM'  (inner)  side,  is  occupied  by 
the  base  of  the  modiolus,  and  the  beginning  of  the  spiral  tract. 
It  is  perforated  by  minute  foramina  of  canals,  which  pass  into  the 
modiolus;  some  follow  the  lamina  spiralis ossea around  the  axis; 
others  bend  out  from  the  axis  at  different  heights,  penetrate  be- 
tween  the  plates  of  the  lamina,  and  open  in  the  perforated  place 
called  the  habenula. 

These  canals  transmit  the  cochlear  nerve  and  vessels  to  the 
bony  and  membranous  structures  of  the  cochlea. 

One  canal  in  the  cul-de-sac  passes  through  the  wall  of  the 
vestibule  into  the  upper  part  of  therecessns  cochlearis,  and  forms 
a  lesser  cribriform  spot,  through  which  a  filament  of  the  cochlear 
nerve  goes  to  the  septum  of  the  saccules  in  the  vestibule. 

The  posterior  (outer)  portion  of  the  lower  division  is  perforated 
by  foramina  of  canals,  which  pass  into  the  vestibule  in  the  reces* 
sus  sphtericus,  and  form  the  middle  cribriform  spot  for  the  middle 
(inferior)  division  of  the  vestibular  nerve. 

In  the  posterior  wall  of  the  canal,  there  is  a  foramen  of  a  small 
canal,  which  opens  by  several  foramina  in  the  ampulla  of  the  pos- 
terior semicircular  canal,  and  forms  the  inferior  cribriform  spot. 
The  posterior  division  of  the  vestibular  nerve  passes  by  this 
means  to  its  distribution. 

A  tubular  process  of  the  dura  mater,  inclosing  the  facial  and 
auditory  nerves,  goes  to  the  bottom  of  the  internal  auditory  canal, 
and  is  prolonged  into  the  aqueeductus  Fallopii,  for  the  passage  of 
lymph,  and  to  supply  the  vestibule  with  perilymph. 

About  6  mm.  outside  of  the  internal  meatus  there  is  a  slitlike 
depression  in  the  temporal  bone,  at  the  bottom  of  which  is  the 
opening  of  the  aqueeductus  vestibuli,  which  leads  into  the  vesti- 
bule. 
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Vesaek. — The  internal  auditory  artery,  a  branch  of  the  basilar, 
accompanies  the  auditory  nerve  to  the  bottom  of  the  internal 
auditory  canal,  where  it  divides  into  the  vestibular  and  cochlear 
branches.  The  vestibular  vessel  divides  into  several  branches, 
which  pass  through  numerous  foramina  and  the  inner  wall  of  the 
vestibule,  and  are  distributed  in  a  fine  capillary  network  to  the 
bone,  sacculus,  utriculus,  and  semicircular  canals. 

The  cochlear  vessel,  also,  immediately  divides  into  about  a 
dozen  branches,  which  enter  the  foramina  in  the  base  of  the  mod- 
iolus and  tractus  spiralis,  mingle  with  the  nerve  filaments,  and 
proceed  towards  the  apex  of  the  cochlea,  giving  off  branches, 
which  bend  outward  in  the  lamina  spiralis  ossea,  and  supply  the 
bone,  the  lamina  spiralis  membranacea,  and  all  the  soft  tissues. 
Anastomoses  exist  between  the  capillary  bloodvessels  of  the  inter- 
nal and  middle  ear,  so  that  dise&se  may  pass  from  one  part  to  the 
other. 

The  veins  of  the  labyrinth  are  exceedingly  irregular.  The 
venous  radicles  of  the  soft  structures  of  the  vestibule  and  semi- 
circular canals  mostly  unite  in  one  trunk,  the  vestibular  vein, 
which  passes  out  of  the  petrous  bone  through  the  aquseductus 
vestibuli,  and  empties  into  the  superior  petrosal  sinus.  A  tubu- 
lar process  of  membrane  from  the  sacculus,  and  another  from  the 
utriculus  unite  and  form  a  single  membranous  canal,  which  ac- 
companies the  vestibular  vein,  and  is  said  to  terminate  in  a  blind 
extremity,  or  cul'de-sdc,  within  the  dura  mater.  Some  authors 
consider  this  an  open  process  of  the  dura  mater  to  the  vestibule, 
through  which  the  cerebro-spinal  fluid  flows  freely  in  and  out  of 
the  vestibule  from  the  base  of  the  brain. 

A  few  venous  radicles  from  the  vestibule  pass  through  its  walls 
into  the  base  of  the  cochlea,  and  join  the  venous  sinus  in  the 
spiral  canal  of  the  modiolus.  Part  of  the  venous  radicles  of  the 
soft  tissues  of  the  cochlea  enter  the  lamina  spiralis  ossea  throu^ 
the  foramina  upon  its  surfaces  and  in  the  habenular,  and  form 
the  spiral  venous  sinus,  which  receives  the  branches  from  the 
vestibule,  escapes  from  the  base  of  the  cochlea  into  the  internal 
auditory  canal,  and,  passing  out  of  its  meatus,  joins  the  inferior 
petrosal  sinus.  A  few  other  radicles  from  the  soft  tissues  of  the 
cochlea  form  a  trunk,  which  passes  out  of  the  tympanic  scala 
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through  the  aquseductus  cochleae,  escapes  from  the  little  triangu- 
lar pit  upon  the  base  of  the  skull  in  front  of  the  jugular  foramen, 
and  joins  the  inferior  petrosal  sinus,  or  the  jugular.  A  tubular 
membrane  accompanies  this  vessel  from  the  tympanic  scala  to  the 
base  of  the  skull,  and  is  said  to  furnish  an  outlet  for  the  Ijmph 
of  the  cochlear  canal. 

Thus  the  vestibule  and  cochlea  have  each  two  sets  of  efferent 
vessels,  so  that,  should  one  set  be  obstructed,  the  other  would 
.probably  be  able  to  carry  off  tJie  venous  blood. 

Lymph  spaces  and  lymphatics  have  been  demonstrated  in  the 
internal  ear.  A  tubular  process  of  the  dura  mater  passes  through 
the  aquseductus  vestibuli  and  divides  into  two  branches;  one 
communicates  with  the  utriculus,  and  the  other  with  the  sacculus, 
as  before  described ;  so  that  the  cerebro-spinal  fluid  can  ebb  and 
flow  from  the  surface  of  the  brain  to  the  cavity  of  the  vestibule. 
A  tubular  membrane  is  prolonged  from  the  dura  mater  into  the 
curved  portion  of  the  aquseductus  Fallopii,  which  is  probably  a 
lymph  space  of  like  character.  The  dura  mater  lines  the  internal 
auditory  meatus,  and  is  continuous  with  the  periosteal  lining  of 
the  foramina  in  the  bottom,  and  with  that  serous  modification 
which  covers  the  walls  of  the  labyrinth,  so  that  the  cerebro- 
spinal fluid  can  flow  into  the  internal  auditory  canal  and  the 
labyrinth,  helping  to  supply  the  perilymph,  which  surrounds  the 
saccules  and  semicircular  canals,  and  fills  the  scalse  of  the  coch- 
lea. From  the  lower  end  of  the  scala  tympani,  a  tubular  process 
of  membrane  leads  downwards  through  the  aquffiductus  cochlese 
to  the  base  of  the  skull,  in  front  of  the  jugular  foramen,  and  thus 
furnishes  a  channel  of  escape  for  an  overflow  of  lymph. 

The  discovery  of  perivascular  lymph  spaces  around  the  cere- 
bral vessels,  renders  it  probable  that  they  extend  into  the  internal 
ear  with  its  bloodvessels;  and  the  lymphatics  found  in  the  pia 
mater  seem  to  indicate  that  the  internal  ear  is  well  supplied  with 
them,  though  few  have  been  yet  demonstrated  with  certainty. 

Nerves. — The  facial  nerve  arises  by  a  small  root  from  the  gray 
nucleus  in  the  floor  of  the  fourth  ventricle  in  the  medulla ;  it 
passes  outward  between  the  restiform  and  olivary  bodies,  and 
unites  with  a  larger  root  from  the  restiform  body.  It  crosses 
the  medulla  upon  the  upper  side  of  the  auditory  nerve,  lying  in 
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a  depression,  goes  horizontally  in  a  double  sheath  with  the  audi- 
tory to  the  internal  auditory  meatus,  where  it  is  anterior  to  its 
fellow,  and,  at  the  bottom  of  the  canal,  gets  above  it. 

A  few  nerve  filaments  connect  the  nerves  in  the  canal;  the 
facial  now  passes  through  the  foramen  in  the  anterior  pit  of  the 
superior  division  of  the  bottom  of  the  canal,  and  bends  backward 
along  the  course  of  the  aquseductus  Fallopii.  Just  here  it  is 
increased  in  size  by  the  addition  of  several  nervous  ganglia,  which 
form  a  reddish  swelling  that  is  called  the  i7itumeseeiUia  ganglir 
formis.  This  part  of  the  nerve  gives  the  large  petrosal  nerve  to 
the  spheno-palatine  ganglion,  and  the  small  petrosal  to  the  ode 
ganglion,  and  receives  the  external  or  superficial  petrosal,  a  sym- 
pathetic branch  from  the  sympathetic  plexus  of  the  great  menin- 
geal artery. 

The  facial  nerve  now  passes  backward,  and  follows  its  course 
down  behind  the  tympanum.  When  it  gets  opposite  the  pyramid 
of  the  middle  ear,  it  gives  off  a  fibre  that  enters  the  tympanum 
through  a  foramen  in  its  posterior  wall,  and  divides  into  two 
branches,  which  are  distributed  to  the  stapedius  and  the  laxator 
tympani  muscles.  This  fibre  is  sometimes  called  the  tympanic 
nerve. 

About  6  mm.  above  the  stylo-mastoid  foramen,  the  facial  gives 
off  the  chorda  tympani  nerve,  which  passes  upward  in  a  separate 
canal  parallel  with  the  facial  aqueduct,  enters  the  tympanum 
through  a  foramen  in  the  posterior  wall,  near  the  lower  outer 
corner,  and  passes  across  the  tympanic  membrane,  and  out  through 
the  canal  of  Huguier.  The  external  brancJies  of  the  facial  have 
already  been  considered. 

The  uitemcU  auditory  nerve  arises  by  one  root  from  the  trans- 
verse white  strise  in  the  floor  of  the  fourth  ventricle,  and  from 
the  gray  matter  of  the  medulla,  and  by  another  root  from  a  gray 
nucleus  in  the  cms  cerebelli  and  the  restiform  body ;  this  latter 
has  a  small  ganglion  upon  it  The  fibres  unite,  and  the  nerve 
passes  outward  between  the  restiform  and  olivary  bodies,  in  the 
same  groove  with  the  facial,  but  just  below  it ;  the  two  nerves 
are  separated  here  by  a  small  artery  of  the  bulb.  The  two 
nerves  soon  come  together,  the  &cial  resting  in  a  groove  upon 
the  auditory,  and  pass  in  a  double  sheath  nearly  horizontally  to 
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enter  the  internal  auditory  meatus,  where  the  auditory  gets  ex- 
ternal (posterior)  to  the  facial. 

The  auditory  nerve  has  a  very  thin  neurilemma,  and  is  soft  and 
gray.  It  divides  at  the  bottom  of  the  canal  into  the  cochlear  and 
vestibular  nerves, 

The  vestibular  nerve  presents  a  small  ganglion  upon  its  root, 
and  then  divides  into  three  branches:  a,  a  superior  branch,  the 
filaments  of  which  pass  through  the  superior  group  of  foramina, 
behind  the  entrance  of  the  aquseductus  Fallopii,  and  enter  the 
vestibule  through  the  superior  cribriform  spot,  to  be  distributed 
to  the  utriculus  and  the  membranous  ampul  Ise  of  the  superior 
and  horizontal  semicircular  canals ;  6,  a  middle  branch  (inferior), 
which  sends  its  filaments  through  the  posterior  group  of  foramina 
below,  and  through  the  middle  cribriform  spot  to  supply  the  sac- 
culus ;  c,  an  inferior  branch  (posterior),  whose  filaments  enter  the 
foramina  in  the  posterior  wall  of  the  canal,  escape  from  the  in- 
ferior cribriform  spot  and  are  distributed  to  the  membranous 
ampulla  of  the  posterior  semicircular  canal.  The  terminations  of 
these  nerve  filaments  in  the  membranes  have  been  already  described. 
The  nerves  float  in  the  perilymph  in  their  passage  from  the  bone 
to  their  distribution  in  the  membranes,  and  their  ends  are  soaked 
in  the  endolymph,  which  washes  the  epithelium  within. 

The  cochlear  nerve,  at  the  bottom  of  the  canal,  gives  off  a  small 
branch,  which  enters  a  foramen,  passes  through  the  wall  of  the 
vestibule,  and  escapes  at  the  lesser  cribriform  spot,  to  supply  the 
membranous  septum  between  the  utriculus  and  sacculus.  The 
main  portion  of  the  nerve  enters  the  base  of  the  modiolus  and 
lamina  spiralis  ossea,  and  continues  in  canals  around  and  through 
the  axis  to  the  hamular  proce&s,  distributing  filaments  in  a  radi- 
ating manner  outward,  between  the  bony  plates  of  the  lamina 
spiralis  ossea  and  through  the  habenula  perforata,  to  pass  into  the 
ductus  cochlearis  and  the  organ  of  Corti.  , 

These  fibres  form  a  gangliated  plexus  just  before  passing  out 
of  the  lamina  spiralis,  and  are  divided  into  an  inner  fasciculus  for 
the  inner  ciliated  cells  of  the  organ,  and  an  outer  fasciculus  for  the 
outer  cells.  They  pass  from  the  habenula  through  the  granular 
layer,  then  each  filament  goes  into  the  interior  of  its  cell,  and 
the  soft  axis  cylinder  mingles  its  neural  elements  with  the  nucleus 
and  protoplasm. 
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Sympathetic  nerve  fibres  from  the  superior  cervical  ganglion 
accompany  the  vessels  into  the  veatibular  and  cochlear  structures, 
and  reflate  the  blood-supply. 

The  cerebral  surface  of  the  petrou9  portion  of  the  temporal  bone 
is  oovered  closely  by  the  dura  mater,  and  the  tough  fibres  of  the 
tentorium  are  firmly  atbiched  to  its  upper  edge. 

The  superior  and  inferior  petrosal  sinuses  skirt  the  edge  of  the 
posterior  surface  above  and  below,  and  join  the  lateral  sinus, 


ThbRiortEab  Displayed  (Leidy), — I,  Auricle;  2,  concha ;  3, 4,  ezlenwl 
aoditorj  canal  and  meatUB;  5,  ceniminous  glaod;  6,  inembrana  tynipani;  7, 
inciu;  8,  malleuti;  9,  manubrium  of  malleua;  10,  tensor  tympaoi  muscle;  11. 
tympanum  ;  12,  Eustachian  tube  ;  13,  superior  semicircular  canal ;  14,  posterior 
semicircular  canal ;  15,  horizontal  semicircular  canal ;  16,  cochlea;  17,  internal 
EMiditor}'  mealuEt  and  canal;  IS,  facial  nerve;  19,  larg«  petrosal  Dfrve;  20,  21, 
aquKductue  Fallopii. 

which  curves  deeply  towards  the  mastoid,  and  then  goes  inward 
and  downward  to  the  jugular  vein.  The  close  proximity  of 
these  large  vessels  to  the  ear  and  mastoid  must  be  remembered, 
in  order  to  appreciate  the  danger  of  disease  in  those  parts. 

The  middle  lobe  of  the  brain  rests  in  front  upon  the  petrous 
portion  of  the  temporal  bone;  the  posterior  lobe  is  behind  it, 
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resting  upon  the  tentorium,  and  the  lobe  of  the  cerebellum  below 
and  behind  fills  the  posterior  fossa^  and  is  snugly  covered  over 
by  the  tentorium. 

The  Infiuit'8  Ear  differs  considerably  from  that  of  the  adult 
which  has  judt  been  considered,  and  it  is  important  to  the  aurist 
to  know  what  these  differences  are.  The  younger  the  person  is, 
the  more  cartilage  there  is  in  place  of  osseous  structure,  and  the 
less  developed  are  the  cavities,  tubes,  and  processes  of  the  tem- 
poral bone.  The  tympanum  is  filled  at  birth  by  a  gelatinous 
substance,  which  is  said  to  disappear  within  the  first  twenty-four 
hours  of  life,  and  its  absence  is  considered  medico-legal  evidence 
of  live  birth. 

The  bony  portion  of  the  external  auditory  canal  is  short ;  the 
passage  from  the  external  auditory  meatus  to  the  pharyngeal  end 
of  the  Eustachian  tube  is  nearly  a  straight  transverse  line,  and 
the  membrana  tympani  is  so  oblique  from  above,  inward,  and 
forward,  as  to  serve  almost  as  a  prolongation  of  the  anterior 
superior  wall  of  the  canal.  The  tympanum  lies  much  nearer  the 
surface  of  the  side  of  the  head  than  in  the  adult,  and  the  flakes  of 
bone  and  cartilage  that  surround  the  ear,  the  mastoid,  and  the 
external  canal  are  very  thin  and  delicate  and  easily  perforated. 

The  mastoid  process  consists  of  a  group  of  small  cells  with 
their  long  diameters  antero-posterior,  situated  immediately  I^ehind 
the  tympanum  and  the  auditory  canal,  and  extending  a  little  above 
and  below  the  walls  of  the  latter.  They  are  limited  externally 
by  the  squamous  portion  of  the  temporal  bone,  anteriorly  by  the 
posterior  wall  of  the  auditory  canal,  and  superiorly  by  a  pro- 
longation of  the  thin  scale  of  bone  that  forms  the  tympanic  roof. 
The  lower  cells  are  a  little  below  the  level  of  the  tympanum,  and 
secretions  are  apt  to  collect  in  them  and  excite  inflammation. 
This  anatomical  arrangement  favors  the  development  of  caries, 
which  is  prone  to  excite  cerebral  irritation  and  disease  by  trans- 
mission upwards  through  the  delicate  tympanic  roof.  The  great 
mastoid  of  adults  is  developed  behind  and  below  this  portion,  and 
is  more  liable  in  case  of  caries  to  affect  the  lateral  sinus  and  the 
cerebellum. 

The  ears  of  infants  and  children  should  be  examined  with 
extreme  care,  as  serious  results  may  follow  rough  or  unskilful 
manipulation. 
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CHAPTER  11. 


PHYSIOLOGY  OF  THB  EAR. 


The  auditory  apparatus  id  mao  is  exquisitely  adapted,  like 
all  things  in  nature,  to  the  forces  which  act  upon  it.  A  funnel- 
shaped  external  part  concentrates  waves  of  sound,  and  conducts 
them  to  a  vibratory  membrane;  this  membrane  transmits  its 
vibrations  by  delicately  adjusted  osseous  levers  to  another  mem- 
brane, attached  to  the  inner  end  of  the  chain  of  ossicles ;  these 
corresponding  vibrations,  like  echoes  of  the  first,  set  in  motion 
fluid  contained  in  a  bony  cavity  beyond  the  membrane,  which 
surrounds  closed  sacs>  containing  fluid,  and  having  nerve  termi- 
nations projecting  in  epithelium  upon  their  inner  surfaces.  The 
fluid  within  the  bone  in  front  of  the  sacs  moves  by  gentle  waves 
up  one  spiral  tube  in  the  cochlea  and  down  the  other,  setting 
thousands  of  attuned  keys  that  lie  in  the  membranes  between 
them  into  quavers,  and  beats  and  breaks  like  mimic  surf  against 
the  second  membrane  of  the  internal  ear,  to  exhaust  its  force,  and 
to  counteract  other  vibrations  that  come  from  the  first  membrane 
across  the  tympanum  independent  of  the  chain  of  bones,  and  thus 
to  smother,  after  proper  record,  all  the  tones  of  sound. 

Delicately  and  correctly  shaped  auricles  are  a  thing  of  beauty, 
and  an  attribute  of  culture  and  taste.  Long,  thin,  coarse,  thick, 
or  misshapen  ears  generally  accompany  faulty  development  in 
other  parts  of  the  body,  and  are  seen  in  the  simple,  the  ignorant, 
and  boorish.  The  position  upon  the  head,  whether  close  down 
or  standing  far  out,  has  much  to  do  with  the  impression  they 
produce  upon  the  observer.  I  have  seen  them  stand  out  so  far 
that  the  auricle  was  in  a  direction  parallel  with  the  face,  and 
again  so  flattened  as  to  be  barely  visible  from  in  front. 

The  auricle  is  rarely  movable  at  will  in  man.  The  muscles 
attached  to  the  auricle,  both  extrinsic  and  intrinsic,  are  analc^us 
to  very  useful  ones  in  the  lower  animals.    Whether  civilization 
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has  caused  their  partial  atrophy  in  the  genus  homo,  I  leave  lovers 
of  speculative  philosophy  to  determine. 

Man  must  turn  his  head  instead  of  his  ears  to  catch  the  direc- 
tion and  character  of  slight  sounds.  The  extrinsic  muscles  act 
involuntarily  to  a  slight  degree  in  all  persons  upon  the  applica- 
tion of  a  stimulus,  such  as  an  ear  douche,  or  a  passage  of  the 
electric  current.  The  pinna  is  drawn  upward  and  forward,  and 
upon  the  stimulus  ceasing,  it  goes  back  to  its  proper  position.  I 
have  occasionally  seen  persons  move  the  pinna  voluntarily,  and 
it  always  went  upward  strongly,  a  little  forward,  and  then  back 
to  its  position.  It  is  probable  that  among  the  savage  and  coarsely 
developed  races  of  men  the  muscles  of  the  auricle  may  be  so  large, 
as  to  enable  a  voluntary  movement  of  the  pinna,  shaping  and  di- 
recting its  concavity  towards  the  source  of  sound. 

The  cartilage  of  the  auricle  gives  it  shape  and  character,  and  the 
auricle  as  a  whole  acts  as  a  resonator  of  sound.  Dr.  Burnett  says, 
"  the  r^ion  of  the  helix  and  its  fossa  resound  to  the  deeper  notes,  the 
antihelix  and  its  fossa  to  the  intermediate  notes,  and  the  concha 
to  the  high  partial  tones."  If  the  rektious  or  shapes  of  the  dif- 
ferent parts  of  the  auricle  are  altered  artificially,  or  by  disease? 
the  action  of  the  organ  is  modified.  He  continues,  ''the  auricle, 
in  combination  with  the  meatus  auditoriuSf  forms  a  resonator  of  a 
more  or  less  conical  shape,  closed  at  the  bottom  by  the  membrana 
tympani,  the  special  function  of  which  is  to  strengthen  by  reso- 
nance those  waves  of  sound  which  possess  a  short  wave  length.'^* 

The  length  of  high  note  waves  corresponds  closely  with  the 
length  of  the  meatus  and  canal,  and  of  lower  note  waves  with 
this  length  augmented  by  the  depth  from  the  border  of  the  meatus 
to  the  outer  edge  of  the  helix.  This  depth  of  ear  is  increased  and 
the  vibrations  condensed  by  pulling  the  auricle  outward,  by  hold- 
ing the  hand  around  the  auricle,  and  by  the  use  of  a  trumpet; 
thus  the  natural  resonance  is  greatly  increased  by  those  who  are 
deaf  or  who  wish  to  catch  feeble  sounds. 

*  The  Ear,  Its  Anatomy,  Physiologj,  and  Diseases.  By  C.  H.  Burnett,  A.M^ 
M.D.  H.  C.  Lea,  Philadelphia,  1877.  This  is  a  standard  work,  to  which  I  am 
indebted  for  many  facts  and  some  excellent  illustrations  embodied  in  my  book, 
and  I  recommend  li  to  all  who  desive  an  elaborate  treatise. 
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The  hairs  often  seen  about  the  mouth  of  the  meatus  serve  to 
shield  the  canal  from  du3t;  and  the  cerumen  always  found  in  a 
limited  amount  in  healthy  ears  lubricates  the  skin  and  protects 
the  deeper  parts  from  dirt,  moisture,  and  rude  winds.  This  dries 
and  falls  out  usually,  if  let  alone,  as  the  canal  from  the  place  of 
its  secretion  slopes  downward  and  outward,  and  the  epithelium  of 
the  canal  is  supposed  to  move  outward  during  its  growth. 

The  auditory  canal  is  the  small  part  of  the  auricular  trumpet, 
and  it  aids  in  the  condensation  of  sound  as  above  described. 

The  membrana  tympani  receives  the  vibrations  of  sound  di- 
rected against  it  by  the  external  ear  and  canal. 

Sonnd  is  an  impression  produced  upon  the  auditory  nerve  by 
the  vibrations  of  sonorous  bodies.  The  atmospheric  air  is  usually 
the  medium  of  transmission  for  the  vibrations,  or  waves  of  sound. 
Noise  is  a  sensation  produced  by  waves  of  unequal  length ;  music 
is  one  produced  by  those  of  equal  length.  All  sounds  have  the 
same  velocity  in  the  same  medium,  but  no  sound  is  transmitted 
in  a  vacuum.  Sound  moves  in  the  air  at  a  temperature  of  61^  F. 
at  the  rate  of  1 1 18  feet  per  second.  As  the  temperature  is  lowered, 
the  velocity  diminishes  a  foot  and  a  tenth  for  every  d^ree.  The 
velocity  of  sound  in  liquid  is  increased  over  that  in  air  about 
four  and  a  half  times,  and  in  solids  from  four  to  sixteen  times. 

Sound  has  three  qualities : 

1.  Tone,  or  pitch,  is  high  or  low;  the  more  rapid  the  vibia- 
tions,  the  higher  will  be  the  sound. 

2.  Intensity,  or  loudness,  depends  upon  the  height  of  the  vibra- 
tions ;  sounds  may  be  of  the  same  tone,  but  of  different  d^rees 
of  loudness. 

3.  Quality  is  a  peculiarity  in  sound  by  which  one  can  dfe- 
tinguish  between  two  sounds  having  the  same  tone  and  intensity. 
For  instance,  everybody  can  tell  the  notes  of  the  flute  from  those 
of  the  clarionet. 

The  number  of  vibrations,  or  waves  of  sound,  in  a  second,  that 
the  human  ear  can  appreciate,  varies  from  eight  to  over  forty 
thousand.  The  waves  are  from  .029+  to  139.75  feet  in  leog^ ; 
the  length  of  a  wave,  or  sonorous  vibration,  is  equal  to  1118  feet, 
the  distance  sound  travels  in  a  second,  divided  by  the  nomber  of 
vibrations  in  a  second. 
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Very  rapid  vibrations  are  very  acute  in  tone,  and  painful  to 
the  ear.  It  18  probable  there  are  sounds  in  nature  too  acute  for 
perception  by  human  ears,  yet,  easily  received  by  the  peculiar 
auditory  apparatus  of  insects  and  other  animals. 

The  waves  of  sound  are  conducted  against  the  membrana  tym- 
pani,  and  set  it  into  rapid  vibrations,  consisting  in  rapid  depres- 
sion and  restoration.  These  in-and-out  movements  of  the  mem- 
brane occur  regularly,  and  remind  one  of  the  ceaseless  agitation 
of  the  surface  of  the  ocean.  The  membrane  holds  the  manu- 
brium of  the  malleus  in  position,  and  supports  through  it  the 
entire  chain  of  ossicles,  which  swing  pendulum-like  in  the  tym- 
panum, and  transmit  the  vibrations  received  from  the  tympanic 
membrane  to  the  membrane  in  the  foramen  ovale  of  the  vestibuk, 
to  which  the  foot-plate  of  the  stapes  is  attached. 

The  tympanic  membrane  keeps  the  chain  of  bones  in  equilib- 
rium, and  prevents  them  from  being  pushed  too  far  in,  or  dragged 
too  far  out,  in  order,  that  vibrations  may  set  them  into  to-and-fro 
motion  with  the  greatest  ease.  The  membrane  protects  the 
structures  of  the  tympanum  from  foreign  substances  and  the 
direct  entrance  of  cold  air,  and  transmits  vibrations,  also,  to  the 
air  of  the  tympanum,  to  impinge  against  the  membrane  of  the 
foramen  rotundum  in  the  cochlea. 

The  ossicles  of  the  ear  receive  vibrations  from  the  membrana 
tympani,  and  transmit  them  to  the  oval  window.  Their  articu- 
lations and  ligaments  hold  them  in  position,  and  permit  them  to 
move  with  great  ease  through  a  limited  space.  They  are  partially 
enveloped  by  a  delicate  fold  of  the  mucous  membrane  of  the 
drum,  which  does  not  hinder  their  action. 

The  tensor  tympani  muscle  is  caused  to  contract  by  irritation 
of  the  inferior  maxillary,  and  the  facial  nerves,  acting  through  the 
otic  ganglion.  It  is  probable  that  the  muscle  acts  both  involun- 
tarily and  voluntarily.  It  draws  the  malleus  inward  and  rotates 
it  upon  its  long  axis,  so  that  its  posterior  border  becomes  prom- 
inent outward,  and  the  posterior  segment  of  the  membrane  ad- 
vanced, while  the  anterior  border  undergoes  corresponding  de- 
pression with  the  anterior  portion  of  the  membrane. 

The  muscle  steadies  the  malleus  and  membrane  by  its  elastic 
tension,  places  the  membrane  in  the  best  condition  for  vibrating 


70  THB    HUMAN    EAR    AND   ITS    DISEASES. 

to  hi^h  notes,  and,  acting  in  unison  with  the  palatal  mutscles  which 
open  the  Eustachian  tube,  it  assists  probablj  in  changing  the  air 
within  the  tympanum.  Luc®  thinks  hy  contracting,  it  accom- 
modates the  membrane  for  low  musical  notes. 

The  stapedius  muscle  is  the  antagonist  of  the  tensor  tjmpani; 
it  holds  the  stapes  in  position,  and  prevents  its  being  forced  into 
the  oval  window.  It  contracts  with  the  lazator  tjmpani  when 
the  facial  nerve  is  irritated,  and  acts  as  a  check  upon  the  move- 
ments of  the  chain  of  ossicles,  caused  by  the  action  of  the  tensor 
tympani.  Besides  the  facial  filament,  it  is  said  to  receive  another 
from  the  motor  part  of  the  inferior  maxillary  nerve.  Traction 
on  the  stapedius  draws  the  head  of  the  malleus  inward,  and  the 
lower  part  of  the  membrana  tympani  moves  outward.  The  sta- 
{)edius  draws  the  head  o(  the  stapes  badcward  and  outward,  so 
that  the  anterior  end  of  the  foot-plate  moves  outward  a  little, 
the  long  process  of  the  incus  is  forced  outward  and  its  head  in- 
ward, dragging  the  head  of  the  malleus  with  it.  This  moves 
the  malleus  handle  outward,  and  relaxes  the  n>embrane  for  low 
tones.  Lucse  believes  that  when  it  is  contracted  it  accommodates 
for  high  unmusical  sounds.  The  normal  movement  of  the  foot- 
plate of  the  stapes  is  from  y^^  to  j^^  mm. 

The  fixator  basis  stapedis  serves  to  antagonize  the  stapedius, 
and  to  prevent  it  from  forcing  the  foot-plate  too  far  into  the  oval 
window. 

The  laxator  tympani  is  said  not  to  possess  muscular  fibres,  but 
to  act  by  elastic  tension  to  hold  the  malleus  in  position,  relax  the 
tympanic  membrane,  and  thus  antagonize  the  tensor  tympani 

The  membrane  of  the  foramen  ovale  holds  the  stapes  in  posi- 
tion, limits  its  movements,  prevents  the  escape  of  the  perilymph 
of  the  vestibule,  and  transmits  to  the  perilymph  the  vibrations 
received  from  the  stapes. 

The  membrane  of  the  foramen  rotundum,  the  membrana 
secundaria,  closes  the  foramen  of  the  tympanic  scala  and  keeps 
the  perilymph  within  it.  It  vibrates  in  unison  with  the  oval 
membrane,  through  impulses  received  from  the  perilymph,  which 
is  continuous  from  the  space  around  the  saccules  of  the  vestibule 
through  the  scalse,  but  its  excursions  of  from  y^Vir  ^  tHit  ^^' 
are  a  little  later  in  time.     It  vibrates,  also,  independently  from 
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impulses  received  from  the  membrana  tympani  through  the  air 
or  the  tympanum.  These  may  act  directly  upon  the  cochlear  fluid 
and  produce  sound  through  Corti's  organ.  Each  vibration  in- 
wards may  come  between  two  vibrations  outwards,  produced  by 
the  fluid  affected  by  the  impulses  from  the  oval  membrane,  be- 
cause the  vibrations  from  the  vestibule  must  come  later,  than 
those  received  directly  through  the  tympanic  air,  though  we  must 
remember  that  fluids  and  solids  conduct  vibrations  much  faster 
than  the  air.  Thus  both  sets  of  vibrations  would  be  intensified, 
for  a  spring  moving  up  or  down  will  have  its  excursion  increased 
by  an  added  force  in  either  direction,  as  we  see  when  a  buggy- 
spring  breaks,  when  the  carriage  body  bounds  upwards  after  the 
wheels  have  gone  suddenly  into  a  deep  hollow.  If  these  vibra- 
tions do  not  thus  alternate  and  fit  together,  then  those  that  pass 
through  the  air  of  the  tympanum  probably  act  as  dampeners  to 
arrest  the  movements  of  the  oval  membrane,  caused  by  the  laby- 
rinthine agitations,  in  order,  to  permit  a  new  set  to  have  full 
effect  upon  the  nervous  apparatus.  I  have  thought  that,  perhaps, 
the  oval  and  round  membranes  acted  in  unison  during  the  passage 
of  the  regular  periodic  vibrations  of  music,  and  in  opposition 
during  the  irregular  ones  of  noise. 

The  mucous  membrane  of  the  tympanum  covers  the  tympanic 
walls  and  contents,  and  keeps  the  cavity  moist,  and  the  parts 
movable. 

The  chorda  tympani  nerve  has  nothing  to  do  with  the  audi- 
tory functions,  but  merely  passes  through  the  ear  to  its  place  of 
distribution.  The  facial  nerve  supplies  the  motor  filaments  for 
the  muscles  of  the  tympanum,  and  sensibility  resides  in  the  tym- 
panic plexus  before  described. 

The  vessels  of  the  ear  are  devoted  to  the  nutritive  processes,  as 
in  other  parts  of  the  body. 

The  mastoid  cells,  with  their  large,  irr^ular  spaces,  and  the 
tympanic  cavity  are  filled  with  air,  which  is  subjected  to  varia- 
tions of  pressure  from  the  vibrations  of  the  membrana  tympani. 
Low  tones  cause  large  movements  of  the  membrana  tympani,  and 
considerable  pressure  in  the  air  of  tlie  tympanum ;  and,  as  a  large 
tympanum  would  cause  too  much  resonance,  the  increase  of  ca- 
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pacitj  necessary  for  the  proper  reception  of  such  tones  is  made 
in  such  a  way,  as  to  interfere  least  with  the  vibrations. 

The  Eustachian  tube  conveys  air  to  the  tympanum,  and  mucus 
out  of  it.  The  pharyngeal  mouth  of  the  Eustachian  tube  during 
regular  respiration  moves  a  little,  but  does  not  open  by  itself. 
When  the  vowels  are  pronounced  the  mouth  of  the  tube  opens 
downward  and  forms  an  oblique  triangle.  Some  authors  think 
the  upper  portion  of  the  Eustachian  tube  in  a  normal  condition 
remains  slightly  open,  that  air  may  escape  from  the  tympanum, 
when  the  tympanic  membrane  is  suddenly  driven  in  by  great 
pressure.  This  permits  a  slow  interchange  of  air  between  the 
throat  and  the  tympanum.  Professor  Moos  believes  the  tube 
when  at  rest  is  closed  for  two-fifths  its  length  at  its  narrower  part, 
and  this  seems  a  reasonable  state  for  the  functional  activity  of  the 
ear.  The  whole  tube  is  opened  at  each  act  of  swallowing,  which  per- 
mits mucus  from  the  tympanum  and  tube  to  be  worked  out  by 
ciliary  and  muscular  action,  insures  a  proper  interchange  of  air  be- 
tween the  throat,  tympanum,  and  mastoid  cells,  and  exerts  enough 
counter-pressure  upon  the  inner  surface  of  the  tympanic  membrane 
to  keep  it  in  equilibrium.  The  tube  opens  when  great  and  sudden 
sounds  strike  the  membrane,  and  thus  prevents  shock  and  injury 
to  the  apparatus. 

The  stylo-pharyngeus,  palato-pharyngeus,  levator  and  tensor 
palati,  salpingo-pharyngeus,  superior  pharyngeal  constrictor,  and 
the  internal  pterygoid,  are  all  concerned  in  opening  the  Eustachian 
tube.  In  contraction,  they  raise  the  mouth  of  the  tube  upward, 
then  draw  the  anterior  wall  forward,  the  inferior  downward,  and 
the  posterior  backward,  and  thus  open  wide  the  tube.  Eminent 
authorities  are  in  conflict  in  regard  to  the  part  of  the  process  per- 
formed by  each  muscle.  It  seems  probable  they  all  have  some 
part  to  play  in  opening  the  tube  during  swallowing,  but  the 
tensor  and  levator  palati  muscles  are  the  most  important 

The  tensor  and  levator  palati,  acting  with  the  palato-pharyn- 
geus,  perform  a  very  important  function  in  dragging  the  soft 
palate  back  against  the  pharynx,  and  then  shutting  off  the  naso- 
pharyngeal space  from  below,  so  that  air  may  be  driven  into  the 
ears  through  the  nose  and  Eustachian  tube. 

Sound  waves  are  best  heard  when  the  tube  is  closed,  because 
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when  they  strike  both  sides  of  the  membrana  tympani  thej  cause 
confusion  and  sometimes  pain. 

The  cochlear  walls  protect  and  contain  the  most  elaborate  por- 
tion of  the  organ  of  hearing.  The  organ  of  Corti  is  the  seolian 
harp,  which  responds  to  every  vibration  of  the  membrana  tym- 
pani,  and  furnishes  the  music  of  the  universe.  The  ciliated^  or 
hair-cells^  of  the  terminal  fibres  of  the  cochlear  nerve  are  moved 
like  the  strings  of  a  piano  by  the  blows  of  sounds,  which  are 
transmitted  through  the  membrana  basilaris  by  the  fluid  of  the 
labyrinth.  The  cells  are  grouped  and  protected  by  the  three 
thousand  arches  of  Corti,  and  each  one  is  supposed  to  be  attuned 
for  the  reception  of  a  particular  tone.  The  vibrations  of  music 
sweep  over  these  hair-cells,  as  the  wind  sways  the  nodding  plumes 
of  a  wheat  field ;  as  the  pitch  rises,  contiguous  groups  of  cells 
are  excited,  and  there  is  a  harmonious  blending  of  impressions, 
like  the  melting  of  one  tone  into  another,  when  the  loud  pedal  of 
the  piano  is  pressed. 

The  cochlear  nerve  elements  have  such  delicate  sensibility,  that 
expert  musicians  can  distinguish  a  difference  between  two  notes^ 
whose  rates  of  vibration  are  1000  and  1001  in  a  second,  only 
li^  of  a  semitone.  Every  sound  is  composed  of  a  number  of 
partial  tones,  and  their  number  and  strength  make  the  difference 
in  notes.  One  of  these  tones  is  the  fundamental,  and  the  rest  are 
overtones,  or  harmonics.  Every  note  sets  in  vibration  that 
part  of  the  organ  of  Corti  belonging  to  its  fundamental  tone,  and 
the  other  parts  corresponding  to  its  partial  tones. 

Noise  consists  of  inharmonious  tones,  and  its  irregular  vibra- 
tions act  upon  the  hair-cells  of  this  wonderful  organ,  as  a  child 
plays  with  piano-keys.  The  hair-cells  deliver  their  tremblings 
of  sound  to  the  ultimate  nerve  filaments,  that  pass  through  the 
habenula  perforata  and  down  the  modiolus  to  form  the  cochlear 
nerve,  and  this  carries  its  precious  messages  to  the  consciousness. 

The  membranous  semicircular  canals  and  vestibule  undoubt- 
edly act  as  a  transmitting  apparatus  of  sound  to  the  brain.  The 
presence  of  fluid  around  and  inside  the  saccules  and  canals,  the 
large  distribution  of  nerve  filaments  to  the  ciliated  cells,  the 
numerous  otoliths  adherent  and  lying  free  upon  these,  and  the 
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cegular  form  and  position  of  the  canals  woald  seem  to  indicate 
great  and  important  auditory  functions. 

In  the  higher  Invertebrates^  the  organ  of  hearing  generally 
consists  of  a  simple  capsule,  with  the  auditory  nerve  distributed 
to  ciliated  epithelium  upon  its  inner  surface,  and  containing  one 
or  more  otoliths ;  there  are  no  signs  of  canals  or  cochlea.  In 
the  Vertebrates,  one  finds  a  similar  capsule  (vestibule)  containing 
otoliths,  corresponding  to  the  entire  ear  of  the  Invertebrates;  while 
the  semicircular  canals  appear,  and  are  developed  more  and  more 
in  the  ascending  scale.  There  are  at  first  in  fishes  two  imperfect 
semicircular  canals  {marsipobranchiales),  then  in  higher  fishes 
three  (elasTrwbranchiatea),  but  there  are  no  signs  of  a  cochlea 
either  in  fishes  or  batrachians.  If  the  cochlea  is  necessary  to 
appreciate  musical  notes,  I  would  like  to  know  how  frogs  are 
able  to  modulate  their  merry  voices  so  harmoniously  as  they  do. 

The  cochlea  first  appears  in  reptiles  as  a  slightly  curved  canal 
without  any  scalse,  except  in  crocodilia;  in  birds,  it  begins  to  form 
a  spiral,  succeeds  in  the  lowest  of  the  mammals  {omithorynehibs)^ 
and  reaches  its  highest  development  in  man.  The  semicircular 
canals  are  long  and  narrow  in  rapacious  birds,  and  large  and  wide 
in  singing  birds, — ^very  significant  facts  in  this  connection^  All 
these  facts  make  it  certain,  that  the  vestibule  and  semicircular 
canals  are  very  necessary  for  audition,  however  vivisectionists 
may  deduce  the  contrary  from  their  mutilating  experiments. 

The  perilymph  vibrates  from  impulses  received  from  the  mem- 
brane of  the  oval  window,  and  sets  the  membranous  saccules  and 
canals,  with  their  endolymph  and  otoliths,  into  responsive  vibra- 
tions; these  impress  the  terminal  filaments  of  the  vestibular 
nerve  in  the  saccules  and  ampullsB,  and  pass  along  its  trunk  to 
the  brain. 

The  vestibular  nerve,  also,  transmits  to  the  cerebral  centres 
sensations  of  the  equilibrium  of  the  head  and  body.  Experi- 
ments upon  the  lower  animals  and  man  indicate,  that  the  endo- 
lymph moves  in  certain  directions,  according  to  the  movements 
of  the  head,  and  impresses  the  terminations  of  the  vestibular 
nerve,  so  that  the  individual  is  conscious  of  the  correct  position 
of  his  head,  and  mediately  of  his  body,  in  space. 

Each  semicircular  canal  has  a  definite  direction,  and  the  meas- 
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ure  of  the  carr^it  of  lymph  depends  upon  the  plane  in  which  the 
head  is  turned,  and  its  amount  of  rotation.  Injury  of  one  or 
more  of  the  semicircular  canals  causes  a  loss  of  muscular  co-ordi- 
nation,  and  the  victim  reels  and  tumbles  about  in  a  peculiar 
manner.  Injury  of  a  h (ffizontal  canal  causes  the  body  to  turn 
around  its  long  axis.  Injury  of  a  vertical  canal  excites  a  move- 
ment of  the  head  in  a  vertical  direction^  i.  e.^  around  its  trans- 
verse axis.  These  motions  sometimes  occur  in  man  from  disease 
of  the  internal  ear.  Authorities  differ  considerably  in  their  ex- 
planations of  the  phenomeniiy  but,  until  we  have  more  definite 
knowledge,  the  vestibule  and  semicircular  canals  roust  be  con- 
sidered auditory  in  function,  as  well  as  special  organs  of  the  new 
sense  of  equilibrium. 

The  auditory  nerve  is  composed  of  fibres  much  like  those  of 
other  nerves,  but  irritation  of  them  produces  only  sensations  of 
sound.  Hearing  is  the  perception  by  the  sensorium  of  vibrations 
as  sound.  The  entire  ear  has  for  its  object  to  render  the  propa- 
gation of  sonorous  vibrations  more  perfect,  and  to  multiply  them 
by  resonance.  We  judge  the  direction  of  the  source  of  sound 
by  comparison,  based  upon  experience  of  the  intensity  of  the 
sound  in  one  ear  with  that  of  the  other.  Judgment  becomes 
difficult  in  impairment  of  hearing  in  both  ears  alike,  and  of  one 
ear  more  than  the  other.  The  direction  may  be  determined  by 
one  ear  alone,  if  it  be  turned  so  that  sonorous  vibrations  strike  it 
at  different  angles  consecutively.  Estimation  becomes  difficult, 
when  objects  intervene  between  the  hearer  and  the  source  of 
sound,  and  more  difficult,  when  the  objects  are  large  and  present 
many  plane  surfaces.  The  distance  of  the  source  is  inferred 
from  the  intensity  of  the  vibrations  produced,  but  the  imagina- 
tion modifies  the  effect  of  the  sensations  in  a  measure.  Vibra- 
tions, or  their  molecular  changes,  continue  awhile  in  the  auditory 
nerve  and  its  centre  after  a  sound  ceases,  and  persons  subjected 
to  a  continuous  sound  for  some  time,  will  hear  it  awhile  afler  the 
cause  has  ceased  to  operate. 

Different  persons  have  the  auditory  apparatus  attuned  to  notes 
of  different  pitch.  One  may  be  sensitive  to  feeble  tones,  and  not 
be  able  to  recognize  the  musical  relation  of  sounds^  while  another. 
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whose  hearing  for  feeble  tones  is  imperfect,  may  have  a  lively 
appreciation  of  discord  and  harmony. 

Objective  sounds  oome  from  without,  and  pass  to  the  auditoiy 
nerve  through  the  ear,  and,  rarely,  through  the  bones  of  the  head. 

Subjective  sounds  arise  from  within,  as  a  result  of  irritation  of 
the  nerve  from  other  causes  than  sonorous  vibrations. 

Ordinary  sounds  affect  the  nerve  muoh  like  a  common  sensa- 
tion, and  attract  little  attention ;  a  musical  rhythm  causes  pleas- 
ure; an  intense  tone,  pain,  and  long-continued  sounds  produce 
paralysis. 

Hearing  varies  with  the  temperament  of  the  individual ;  the 
condition  of  the  body,  whether  fatigued  or  refreshed;  the  state  of 
the  abdominal  viscera ;  and  the  different  states  of  the  atmosphere. 
It  is  influenced  by  reflex  action  from  parts  remote  from  the  ear, 
and  impressions  made  upon  the  auditory  nerve  through  the  usual 
channel  may  excite  reflex  action  in  other  parts  of  the  body. 

The  auditory  apparatus  is  more  complex,  even,  than  the  eye, 
and  its  functions  awaken  admiration  and  astonishment.  The 
ears  are  the  portals  of  the  mind  through  which  much  knowledge 
is  gained,  and  the  soul  is  stirred  to  deeds  of  valor  and  to  songs 
of  praise. 

ANALCXJY  OF  THE   EYE   AND   EAR. 

Structure. — There  are  certain  parts  of  the  ear  and  eye  whi^^h, 
in  structure  and  function,  have  a  sort  of  correspondence.  The 
properties  of  sound  and  light  are  analogous,  and  variations  in  the 
two  great  organs  of  special  sense  adapt  them  to  the  various 
requirements  of  the  vibrations  which  act  upon  them. 

The  concave  surface  of  the  auricle,  and  the  external  canal  col- 
lect and  direct  the  vibrations  of  sound  to  the  drum-head,  as  the 
expanded  cornea,  aqueous  humor,  and  pupil  gather  the  undula- 
tions of  light,  and  transmit  them  to  the  lens. 

The  auricular  cartilage,  tragus-hairs,  and  cemminous  and  seba- 
ceous glands  are  comparable  to  the  tarsal  cartilage,  the  cilia, 
the  Meibomian  and  lachrymal  glands. 

The  similarity  in  the  shape  and  functions  of  the  drum-head 
and  the  lens  is  obvious ;  each  concentrates  and  transmits  aerial 
undulations ;  but  the  drum-head  and  its  chain  of  bones  must  be 
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taken  together^  as  the  analogue  of  the  lens  and  its  capsale,  in 
order  not  to  destroy  the  correspondence  of  deeper  parts.  Then 
the  bonj  labyrinth  and  cochlea,  with  their  inner  periosteum,  rep- 
resent the  sclerotic  and  choroid  coats ;  the  peri-  and  endo-lymph, 
the  vitreous ;  the  membranous  labyrinth  and  organ  of  Corti,  the 
retina. 

The  papillary  terminations  of  the  vestibular  branch  of  the 
auditory  nerve  may  represent  the  rods  of  the  retina ;  and  the 
delicate,  ciliated  cells  of  the  organ  of  Corti,  the  cones. 

Functions. — Normal  ears  are  generally  capable  of  perceiving 
the  distance  and  the  source  of  sound,  the  direction  from  which  it 
comes,  and  the  position  the  sound  occupies  in  the  musical  scale. 
It  is  well  known  that  some  persons  are  unable  to  recognize  musical 
notes.  In  common  parlance,  ''  they  do  not  know  one  note  from 
another."  So  the  ability  to  determine  the  distance,  or  the  direc- 
tion of  sound,  may  be  absent,  though  the  deficiency  is  not  so 
readily  recognized. 

Normal  eyes  have  also  a  triple  function.  The  retinse  readily 
perceive  the  distance,  the  figure,  and  the  color  of  objects ;  but 
any  one  of  these  functions  may  be  deficient.  Persons  are  some- 
times found  with  acute  vision  for  objects,  but  deficient  in  color 
sense,  so  that  they  cannot  recognize  one  or  more  of  the  primary 
colors. 

The  analogy  of  function  between  the  terminal  filaments  of  the 
auditory  and  optic  nerves  is  thus  manifest,  in  the  sensibility  of  the 
one  to  the  notes  of  the  musical  scale,  and  of  the  other  to  the  colors 
of  the  spectrum ;  and  this  throws  some  light  upon  the  conception 
of  the  blind  man,  who  said  red  was  like  the  sound  of  a  trumpet ! 

Much  may  be  detected  in  the  correlation  of  nerves,  in  accord 
with  the  correlation  of  forces. 
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CHAPTER  III. 


EXAMINATION  OF  THE  EAB. 


Diseases  of  the  ear  in  general  are  so  complicated  by  abnormal 
physical  conditions,  sometimes  the  cause,  but  oftener  the  conse- 
quence of  the  disease,  that  it  is  important  to  detect  them,  in  order 
to  institute  those  methods  of  mechanical  and  instrumental  treat- 
ment, which  long  experience  has  demonstrated  to  be  valuable. 

A  moment's  examination  will  often  lead  to  a  more  rational 
treatment,  and  a  more  successful  issue  in  aural  disease,  than  the 
most  painstaking  collation  of  subjective  symptoms.  The  objec- 
tive symptoms,  found  by  a  systematic  examination  of  the  ear 
from  all  sides,  and  all  the  subjective  sensations,  must  be  carefully 
correlated  to  get  the  best  results  from  our  therapeutic  measures; 
for  remedies  are  as  important  as  medicines  in  the  treatment  of 
aural  affections. 

A  comprehensive  knowledge  of  the  pathological  condition  in 
aural  diseases  is  acquired  by  certain  methods  of  manipulation 
and  instrumentation,  which  should  be  known  by  every  physician 
who  undertakes  to  treat  diseases  of  the  ear. 

These  methods  are  simple  and  require  few  instruments,  and  a 
certain  system  of  examination  should  be  followed,  in  order,  that 
everything  essential  may  be  elicited,  and  records  of  cases  may 
be  uniform  and  valuable  for  future  reference.  In  addition  to 
the  record  of  the  examination,  the  diagnosis  ought  to  be  written 
out  sufficiently  full  to  give  a  clear  understanding  of  the  case, 
and  the  prognosis  should  be  made  guardedly.  Never  promise 
too  much,  because  experience  teaches  that,  in  treatment  of  so 
complex  an  organ  as  the  ear,  one  falls  short  of  the  mark  oflener 
than  one  reaches  it.  Every  physician  has  cases  drift  back  to  him, 
which  he  has  treated  years  before,  and  it  is  often  of  great  im- 
portance to  the  patient  and  to  science  to  have  an  accurate  de- 
scription of  just  what  was  the  matter,  and  what  was  done  in  the 
early  treatment    From  the  c&se-books  of  educated,  systematic 
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practitioners  must  the  experience  of  the  centuries  be  gathered, 
and  the  advance  of  medical  science  signalized. 

It  is  well  to  have  a  card  in  the  case-book  (unless  one  gets  a 
case-book  printed  with  headings),  with  a  skeleton  like  the  one 
below,  which  can  be  followed  in  making  the  record — a  plan  which 
I  have  found  convenient  and  useful. 

Date.  Name.  Age. 

Sponsor.  Address. 

1.  History  and  subjective  symptoms. 

2.  Hearing :  Voice  [low,  medium,  or  high]. 

Watch :  R.  E.         Hw.  = 
L.  E.        Hw.  = 
Tuning-fork :  [meatus,  vertex,  glabella,  mastoid]. 

3.  Objective  symptoms. 

4.  Aural  region. 

5.  Auricle  and  meatus. 

6.  External  canal. 

7.  Membrane  or  middle  ear. 

8.  Throat. 

9.  Nose. 

10.  Eustachian  tube. 

11.  Diagnosis. 

12.  Prognosis. 

13.  Treatment. 

14.  Result 

Many  of  these  divisions  may  be  left  out  in  simple  cases,  as  in 
recording  attacks  of  eczema  of  the  auricle,  but  I  advise  the  sys- 
tematic method  to  be  followed  pretty  closely,  in  order  to  get  a 
complete  knowledge  of  the  pathological  condition. 

It  is  convenient  at  the  office  to  seat  the  patient  in  a  revolving 
chair,  with  his  back  to  a  table  upon  which  the  light  and  instru- 
ments are  arranged,  or  the  chair  may  be  placed  so  that  daylight 
may  be  used,  and  the  table  be  located  between  the  patient  and  the 
window.  A  high  chair  is  very  convenient  for  young  children. 
A  large  oil  lamp,  or  gas  with  the  argand  burner,  furnishes  plenty 
of  light,  and  I  prefer  the  latter  to  all  other  apparatus,  as  sufficient 
for  thorough  examination,  for  correct  appreciation   of   tissue 
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changes,  and  little  injurious  to  the  surgeon's  eyes.  Daylight 
IS  very  agreeable,  and  gives  the  true  color  of  tissues  when  one 
uses  a  magnifying  speculum,  and,  if  one  is  inclined  to  display  and 
luxury,  a  Tobold's  lamp  with  its  arm  mirror  and  condensing 
lenses  can  be  both  ornamental  and  useful.  Bright  sunlight  di- 
rected into  the  meatus  is  now  seldom  employed  in  aural  practice. 
In  visiting  patients  at  their  homes,  one  can  find  sources  of  illumi- 
nation enough  f6r  most  purposes. 

It  is  better  for  the  physician  to  sit  during  the  examination, 
and  the  light  should  be  behind  and  beyond  the  patient's  head,  so 
that  it  may  pass  to  the  mirror,  and  be  reflected  at  a  small  angle 
back  into  the  ear. 

The  history  and  subjective  symptoms  as  given  by  the  patient 
should  be  recorded,  and  the  physician  should  by  leading  ques- 
tions supply  missing  links  in  the  chain  of  testimony.  The  tem- 
perament, condition  of  general  health,  and  the  presence  of  any 
dyscrasia  should  be  noted  before  proceeding  to  the  more  par- 
ticular examination  of  the  ear.  Ask  about  sore  throat,  coryzas, 
and  chronic  catarrhs,  the  use  of  tobacco,  and  if  deafness  is  hered- 
itary. 

Objective  symptoms  should  next,  be  gathered.  Test  the  hear- 
ing of  each  ear  by  the  voice,  watch,  and  tuning-fork,  and  make 
a  careful  record  as  directed  farther  on.  Then  look  carefully  at 
the  auricle,  meatus,  and  r^ion  about  the  ear,  and  record  any- 
thing that  seems  abnormal ;  push  the  hair  away  from  around  the 
ear,  then  run  the  index  and  second  finger  around  the  attachment 
of  the  auricle,  pressing  firmly  in  front  of  the  tragus,  beneath  the 
lobe,  and  over  the  mastoid  to  find  if  any  soreness  is  present 

If  tumefaction  is  seen,  the  pressure  should  be  delicate,  and  its 
outlines  and  relations  to  the  meatus  or  mastoid  process  should  be 
determined  and  recorded. 

The  mastoid  process  must  be  carefully  examined  for  tender- 
ness, redness,  swelling,  and  scars,  and  sometimes  it  is  well  to 
percuss  the  part  with  one  index  finger  for  a  plexor,  and  the  other 
laid  flat  upon  the  bone  as  a  pleximeter,  as  thereby  deep-seated 
pain  indicative  of  disease  may  be  awakened. 

Some  enthusiasts  have  claimed  to  be  able  to  determine  the 
condition  of  the  mastoid  cells  by  percussion  sounds,  but  cases 
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that  would  give  any  response  to  such  striking  t^iiestiona  are  ex- 
oeediogly  rare.  It  is  instructive  to  take  the  auricle  between  the 
fingers  and  double  the  top  and  the  lobe  together  closely,  then 
move  the  whole  pinna  and  meatus  around  by  a  rotary  motion,  as 
this  often  reveals  a  soreness  not  otherwise  to  be  discovered.  Sore- 
nefls  and  pain  may  exist  in  and  about  the  auricle  from  external 
affectioDs,  without  there  being  any  deeper  trouble  of  the  ear; 
hut,  conversely,  deep  disease  of  the  ear  is  frequently  accompanied 
by  external  soreness  and  pain. 

Take  the  auricle  by  the  upper  part  and  pull  it  upward  and 
backward,  which  straightens  the  external  canal  considerably,  then 
examine  the  meatus  and  canal  by  direct  light,  and  thee  by  re* 
fleeted  light  from  a  mirror. 

OtOBCOpes. — There  are  several  kinds  of  reflecting  mirrors,  or 
otoscopes,  in  use.  They  are  generally  concave,  from  2^  to  3( 
inches  in  diameter,  with  a  central  n)und  perforation  ,*«  to  ^  of  an 
inch  in  diameter,  and  a  focal  length  of  6  to  12  inches.  The  hand- 
mirrors  are  firmly  set  in  a  metal  hack,  and  attached  to  a  wooden 
handle  by  a  rod,  screw,  or  hinge.  I  have  one  purchased  in  Berlin, 
such  as  is  used  by  most  medical  men  in  N'orthern  Germany,  which 
has  a  hinge,  and  possesses  some  advantages  over  others.  Another 
larger  one,  bought  in  Vienna,  has  the  handle  screwed  firmly  ipto 
the  back. 


Haiid  HtRBOB,  OB  Otoscope. 

A  piece  of  looking-glass,  with  a  clear  place  scratched  in  the 
mercury,  would  serve  well  in  an  emeigency.  The  ophthalmo- 
aoopic  mirror  illuminates  tolerably,  but  some  kind  of  a  hand 
otoscope  is  a  neoeasity  for  every  phjrstciau  who  treats  ear  disease. 
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In  some  cases  it  is  neceffiaiy  to  have  both  hands  liee  tor 
handling  instroments  and  peHbrming  operations,  and,  yet,  <me 
must  have  a  good  illumiration  of  the  external  canal,  tjmpaoie 
membiane,  and,  perhaps,  of  the  tympanum.  For  this  purpose,  a 
similar  mirror  to  that  described  above  is  attached  by  ball  umI 
socket  joint,  hinge,  screw,  clamp,  or  other  oontrivance,  to  a  pUte, 
&steDed  upon  an  elastic  band,  which  fits  around  the  head.  Some 
of  these  are  not  perforated  in  the  centre,  and  are  to  be  placed  in 
the  middle  of  the  forehead  ;  othos  hai^  low  over  the  brow,  so 
that  the  central  perforation  is  directly  in  front  of  the  eye. 

Fio.  2S. 


FoaxBK^n  Mirbor. 

A  single  mirrcH-  is  now  made  to  save  for  both  hand  and  Head 
otoscope.  A  handle  is  screwed  into  a  ball  apon  its  back  for  band 
Qse,  and  thb  is  onsctewed  and  the  ball  slipped  into  a  socket  upon 
a  plate,  fastened  to  an  elastic  band,  for  head  nse.  A  man  busy 
in  aural  practice  will  require  both  kinds  as  separate  instruments. 

The  use  of  an  otoscope  is  ^mp1&  The  best  illumination  will 
be  had  when  the  light  is  accurately  focossed  upon  the  part  that 
one  wishes  to  examine,  and  the  observer's  eye  is  placed  behind 
the  central  hole,  through  which  rays  return  from  the  object 
There  are  several  other  otoscopes  of  use  occasionally. 

Blake's  otoscope  has  a  lai^  rubber  speculam,  fitted  with  a 
prism  and  condensing  lens,  which  gives  excellent  illnminataon, 
and  permits  one  to  use  both  eyes  in  direct  viuon. 

Haaeenstine's  otoscope  is  a  hard  rubber  cylinder,  with  three 
different  sized  tubes  for  the  auditory  canal.     It  has  an  opening 


0TOBCOPS8. 


in  thfl  side,  throagh  which  the  light  enters,  and  is  reflected  by  a 
mirror  through  the  tube  and  lens,  ao  that  the  eye,  placed  at  the 
external  end,  receives  an  enlarged  image  of  the  ol^ect. 


HASBENaTIHE'S  OtOSCOFE. 

Brunton'e  otoscope  is  upon  the  same  principle.  It  is  made  of 
white  metal,  silver  or  nickel  plated;  has  three  funnel-shaped 
tubes  of  different  sizes  for  the  meatus,  a  magnifying  eye-piece, 
and  a  lai^  trumpet-mouthed  projection  upon  one  side,  which  con- 
centrates light  upon  an  obliquely  placed  mirror  that  reflects  it 
down  the  tube.     It  is  a  handsome  and  costly  instrument,  but  it 


Brvnton'b  Otobcope. 

gives  excellent  magnified  pictures  of  the  membrana  tympani  or 
middle  ear,  and  is  very  useful  in  studying  minute  changes  in  the 
membrana  tympani  and  tympanum. 

For  general  use  and  practical  purposes,  however,  the  hand- 
head  mirror  and  tubular  specula  will  answer,  since  it  is  not.  so 
difficult  to  diagnose  as  to  properly  treat  ear  affections. 

The  light  from  the  mirror  should  be  thrown  into  the  external 
auditory  meatus;  and  the  presence  of  any  extraneous  bodies, 
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matted  hairs,  and  hanlened  ceramea,  and  the  condition  of  the  skin- 
lininf;  of  the  canal  should  be  noted.  After  examining  tlie  outer  part 
of  tiie  canal,  a  conical  silver  speculum,  warmed  over  the  flame  in 
cold  weather,  should  be  introduced  into  the  meatus  by  turning  it 
around  and  pressing  it  inward  gently  by  a  screw  movement  with 
the  fingers,  while  the  auricle  is  pulled  upward  tind  backward  by 
the  other  hand  to  straighten  the  canal.  If  the  canal  is  very  nar- 
row, one  may  have  to  use  a  bivalve  speculum. 

Any  obstruction  at  the  inner  end  should  be  examined,  and,  if 
abnormal,  should  be  removed  by  syringe,  ear-spoon,  or  forceps, 
or  avoided  by  turning  the  speculum  aside  a  little. 

The  speculum  should  be  held  in  position  in  the  meatus  between 
the  thumb  and  forefinger,  the  latter  pushed  well  into  the  concha 
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and  the  auricle  pinched  between  the  forefinger  and  tie  other 
fingera  placed  behind  it.  It  can  then  be  pulled  upward  and  back- 
ward to  straighten  the  canal,  and  moved  about  to  favor  different 
views  through  the  speculum  and  canal,  as  the  light  is  reflected 
deeply  into  the  ear.  It  is  recommended  to  use  the  left  hand  for  the 
right  ear,  and  the  right  hand  for  tJie  left  ear ;  the  index  finger  fits 
thus  very  well  into  the  concha,  and  the  speculum  and  auricle  can 
be  handled  to  advantage,  but  this  has  the  serious  disadvantage 
sometimes  of  obetructJng  the  light  from  behind,  when  the  mirror 
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is  held  in  the  other  hand^  but  of  course  this  need  not  occur  when 
the  head  mirror  is  used.  I  use  the  right  hand  for  the  right  ear, 
and  the  left  for  the  left  ear,  when  the  hand  mirror  is  em- 
ployed, and  thus  keep  a  clear  course  for  the  passage  of  light  from 
the  flame  behind,  and  find  it  just  as  convenient  to  handle  the 
speculum  and  auricle  as  by  the  old  method. 

The  auditory  canal  being  illuminated,  the  state  of  the  skin  of 
the  canal,  the  color,  shape,  and  condition  of  the  membrana  tym- 
pani,  the  presence  of  perforations  or  polypi,  the  presence  or  ab- 
sence of  the  ossicles,  and  the  amount  of  vascularity  of  the  parts, 
should  be  ascertained  and  recorded,  with  a  detailed  description  of 
the  pathological  changes  visible. 

Ear  Specula. — An  ear  speculum  is  needed  to  dilate  the  audi- 
tory canal,  crowd  hairs  out  of  the  lumen,  and  push  the  tragus  for- 
wards. They  are  of  a  variety  of  shapes,  sizes,  and  materials. 
Some  are  made  of  hard  rubber,  some  of  porcelain,  and  others  of 
coin  silver.  The  rubber  and  porcelain  are  not  good  illuminators, 
but  are  economical  and  useful  when  it  is  necessary  to  make  me- 
dicinal applications  to  the  deep  parts  of  the  ear. 

Fig.  27. 
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Wilde's  Tubular  Ear  Specula. 


The  silver  specula  are  the  best  illuminators,  and  are  used  for 
diagnostic  purposes  by  all  specialists.  Bpecula  are  from  an  inch  to 
an  inch  and  a  half  in  length,  have  an  opening  at  the  smaller  end 
from  3  to  6  mm.,  and  at  the  larger  end  from  12  to  18  mm.  or 
more  in  diameter.  They  have  the  shape  of  a  hollow  cone,  or  of 
a  funnel,  and  sometimes  are  compressed  so  that  the  lumen  is  oval 
instead  of  round.     The  small  end  is  smooth,  the  large  end  is 


86  THE    HUUA5   BAB    AND   ITS   DI8BASB8. 

beaded,  and  both  sur&oes  are  bright,  though  Gruber  has  fostered 
a  speculum  with  a  blackened  interior. 

"Wilde's  tubular,"  or  8traight-«ided, conical,  silver  specula,  three 
in  a  set,  and  Knapp's  funoel-tihaped  silver  ones  in  three  eizes  are 
the  best.  Either  set  will  be  all  that  a  general  practitioner  re> 
quires. 

They  take  up  more  room  than  a  bivalve,  are  apt  to  wound  the 
canal  if  pushed  in  roughly,  of^eu  push  a  ring  of  cerumen  ahead 
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of  them,  and  are  not  suited  for  very  crooked  canals,  or  for  those 
compressed  from  front  to  back. 

There  are  self-retaining  specula,  having  two  valves,  a  hinge 
and  screw,  which  are  very  useful  during  operations,  when  one 
wishes  to  use  both  bauds.    Of  tbeue  Spier's  is  the  best. 


Ufikb's  SelF'BBtairiko  SrtKVwm- 

There  are  bivalve-diUting  specula  with  handles,  such  as  Kra- 
mer's and  Tiemann's,  used  for  opening  and  diUting  very  crooked 
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or  Darrowed  canals.  The  valves  of  these  should  be  placed  upon 
the  anterior  and  pasterior  walls,  and  the  handles  compressed 
gently.  These  are  not  often  required,  and  belong  more  to  the 
outfit  of  a  specialist  than  to  that  of  the  family  doctor. 


Fig.  30. 


Kramer's  Bivalve  Speculum. 

Siegle's  pneumatic  speculum  is  a  short  hollow  cylinder,  having 
three  sizes  of  graduated  tubes  for  insertion  in  the  auditory 
meatus,  which  screw  on  to  one  end.  The  other  end  is  closed  her- 
metically by  a  clear  glass  lens.  From  the  side  of  the  cylinder, 
projects  a  short  tube,  to  which  is  attached  a  piece  of  rubber 
tubing,  with  a  mouthpiece  or  an  air-pump. 

Fig.  31. 


Sieole's  Pneumatic  Speculum. 

The  proper  graduated  tube  to  fit  the  auditory  canal  under  ex- 
amination is  screwed  on,  and  is  introduced  air-tight  into  the  canal. 
When  this  is  difficult,  a  perforated  rubber  cork  fitting  the  canal 
may  be  slipped  over  the  tube.  The  mouthpiece  is  placed  in  the 
moutli,  or  the  air-pump  held  in  the  hands.  The  merabrana  tym-* 
pani  is  no  w  ill  uminated  by  throwing  the  light  from  a  mirror  through 
the  lens  closed  canal,  and  the  air  is  rarefied  by  suction  of  the 
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mouth  or  pump.  This  causes  the  membrane,  if  free,  to  move  outr 
wards,  owing  to  the  vacuum  produced  upoD  itssurface.  Sometimes 
it  is  well  to  ioflate  the  tympanum  before  using  the  speculum.  Bj 
alternately  exhausting  and  condensing  air  in  the  canal,  a  to-and- 
fro  movement  may  be  produced  in  a  part  or  the  whole  of  the 
membrane.  With  exhaustion,  the  malleus  handle  goes  forward, 
with  condensation  backward,  and  its  free  movement,  with  that  of 
the  membrane  above  the  short  process,  will  indicate  free  move- 
ment of  the  mal  leo-incudal  articulation,  and  probably  of  the  chain 
of  ossicles.  One  ean,  also,  get  a  tolerably  accurate  knowledge  of 
the  amount  of  depression  of  the  membrane,  and  the  adhesions 
present. 

Fio.  32. 
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I  have  used  this  instrument  \^ith  the  mouthpiece,  which  I 
prefer,  to  produce  the  to-and-fro  movement  in  the  membrane 
for  a  minute  or  two — a  kind  of  aural  gymnastic8~-and  am  sat- 
isfied it  has  aided  in  breaking  up  adhesiooa  and  improving  the 
nutrition  of  the  membrane.  The  instrument  should  be  used 
cautiously,  when  perforation  of  the  membrane  is  suspected,  in 
order  to  avoid  drawing  mucus  or  pus  into  the  mouth. 

When  the  Eustachian  tube  is  impervious,  Siegle's  speculum  is 
very  necessary  in  making  a  diagnosis  of  the  pathological  changes 
ID  the  membrane  and  middle  ear. 

Blake's  middle  ear  mirror  is  another  instrument  reoommended 
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in  the  examination  of  diseased  spots  in  the  auditory  canal  and 
middle  ear.  It  consists  of  a  set  of  polished  steel  mirrors  from 
1 J  to  3  mm.  in  diameter,  fastened  at  an  obtuse  angle  to  wires, 
which  when  needed  are  fixed  into  a  handle  and  secured  by  a 
screw. 

The  light  from  the  head  mirror  is  reflected  into  the  small  mir- 
'  ror  and  the  deep  parts  of  the  ear  examined,  as  is  done  by  double 
reflection  in  other  regions.  The  auditory  canal  must  be  large  to 
permit  the  use  of  this  refinement,  but  it  may  be  useful  in  reveal- 
ing hidden  granulations,  the  exact  seat  of  a  polypus,  or  a  carious 
place  behind  a  projection. 

Testing  the  Hearing — Voice. — The  aurist  tests  the  patient's 
hearing  indirectly  for  the  voice  during  conversation  as  the  first 
step  of  the  examination,  though  not  designing  to  do  so;  but  this 
way  is  not  entin;ly  reliable.  It  is  best  to  stand  a  few  feet  away 
from  the  patient  upon  the  side  of  the  ear  to  be  tested,  so  that  he 
cannot  see  the  lips  move,  then  ask  him  questions  in  a  low  voice. 
If  he  cannot  hear,  address  him  in  a  medium  tone,  and  if  he  is  still 
unable  to  hear  what  is  said,  raise  the  voice  even  to  a  shout  if 
necessary.  There  are  various  degrees  of  hearing  for  each  tone, 
but  low,  medium,  and  high  will  be  sufliciently  exact  for  all 
practical  purposes. 

Watch. — The  watch  test  is  the  most  generally  used,  because 
we  can  test  a  watch  and  learn  how  far  a  normal  ear  can  hear  its 
ticking,  and  thus  get  a  basis  for  an  accurate  record.  One  may 
use  a  special  stop-watch,  or  an  ordinary  time-keeper.  The  stop- 
watch can  be  stopped  and  set  a  going  at  will,  and  is  valuable  in 
testing  children  and  others,  who  think  they  hear  when  they  do 
not,  from  a  sort  of  persistence  of  sensation,  after  the  watch  is  cov- 
ered or  removed.  One  can  use  the  ordinary  watch  for  detection 
by  simply  turning  the  back  of  the  hand  holding  it  to  the  ear 
tested.  It  must  be  remembered  that  the  auditory  nerve  some- 
,  times  ceases  to  respond — does  not  hear  for  a  moment — owing  to 
fatigue  inducted  by  constant  repetition  of  the  same  sounds.  The 
sensibility  of  the  nerve  is  somewhat  blunted  in  old  people. 

The  watcii  must  always  be  held  by  the  hand,  in  the  same  way, 
in  making  comparative  tests.  It  makes  considerable  difierence 
whether  one  hangs  the  watch  by  the  finger,  or  holds  it  in  the 
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palm  of  the  hand  with  the  whole  hand  as  a  resonator.  Hold  the 
watch  in  the  palm  with  its  face  towards  the  hearer's  ear,  say  six 
feet  distant,  then  approach  slowly,  and  learn  how  far  by  actual 
measurement  all  your  friends  with  normal  ears  can  distinguish 
the  ticking ;  take  the  average  of  these  distances  and  remember  it 
as  the  normal  hearing  distance  for  that  watch,  to  be  used  as  the 
denominator  of  a  fraction,  to  express  the  hearing  capacity  of 
patients.  In  testing  a  patient,  hold  the  watch  six  feet  away  from 
the  ear,  having  the  other  ear  closed  by  the  finger,  approach  it 
gradually  until  the  patient  can  catch  the  sound,  then  measure 
the  distance  from  the  ear  by  a  tape-measure.  Suppose  a  watch 
can  be  heard  by  most  persons  at  sixty  inches,  and  a  patient  hears 
it  only  at  twelve;  this  gives  the  denominator  and  numerator  of 
the  fraction,  and  the  hearing  is  H,  or  I  of  normal ;  or  suppose 
the  watch  is  heard  only  six  inches ;  this  gives  qV*  Make  a  record 
R,  E.  Hw.  (right  ear,  hearing  of  watch  =  ^Vj  or  L.  E.  Hw.  ^V* 

In  this  way  one  can  record  the  hearing  at  each  visit,  and  get 
a  mathematical  demonstration  of  the  progress  made,  when  the 
patient  makes  any. 

Some  deaf  persons  can  hear  the  watch  a  foot  away,  and,  yet, 
hear  only  medium  tones  of  voice;  others  can  hear  the  watch,  per- 
haps, only  six  inches,  yet,  understand  everything  said  in  a  low 
voice.  This  difference  is  due  to  temperament  and  close  attention. 
It  is  not  difficult  to  understand  a  sentence  if  we  hear  three  words 
out  of  four,  and  know  something  about  the  subject;  long  words 
are  equal  to  four  or  five  short  ones  to  a  deaf  person.  Sometimes  a 
person  gets,  however, ''  all  at  sea  '^  lip-reading.  I  had  an  amusing 
instance  of  a  deaf  patient's  prepossession  of  the  greeting  of  an  ac- 
quaintance. Two  ladies  met.  The  one  not  deaf  said  to  the  other : 
"  Why,  when  did  you  return  from  the  mountains  ?  "  The  deaf  one 
replied:  "Pretty  well,  I  thank  you;  how  do  you  do?" 

When  the  watch  cannot  be  heard  at  any  distance,  it  should 
be  pressed  against  the  auricle,  and,  if  heard  then,  the  record 
should  be  made,  Hw.  =  g^  (contact).  If  not  heard  at  all,  write 
=  8^ff  (nothing).  Then  the  watch  may  be  pressed  upon  the  vertex 
or  the  forehead  to  determine  roughly  the  condition  of  the  middle 
ear  and  the  auditory  nerve. 

It  intensifies  the  tick  and  test  to  let  the  watch  rest  upon  a 
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table;  and  to  press  it  against  the  tissues  firmly,  when  it  is  applied 
to  the  skull.  If  the  watch  is  not  heard  when  applied  thus,  it  is 
pretty  sure  evidence  that  there  is  disease  of  the  labyrinth  or 
nerve.  A  watch  has  only  two  feeble  notes,  the  nerve  fibres  for 
these  may  be  injured,  and  all  the  rest  healthy,  so  that  the  watch 
is  not  as  good  a  test  as  the  powerful  vibrations  of  a  musical 
tuning*fork. 

Tuning-fork. — Any  tuning-fork  may  be  used,  but  Blake's 
modification  of  Politzer's  fork,  known  as  the  Blake  tuning-fork, 
is  an  admirable  one  for  several  reasons.  I  prefer  the  large  one 
marked  C.  It  has  a  metal  clamp  upon  the  upper  part  of  each 
limb,  and  a  hammer,  with  one  end  metal  the  other  rubber,  held 

Fig.  33. 


Blake's  Tunino-fosk. 

in  position  by  a  long  spring  handle,  fastened  by  a  clamp  to  the 
fork  handle.  By  moving  the  clamps  the  pure  dominant  tone 
may  be  brought  out,  and  any  note  of  the  musical  scale  produced. 
Similar  blows  may  be  struck  with  the  hammer,  so  that  notes  and 
tests  are  uniform,  and  one  does  not  have  to  bang  up  the  furniture 
as  with  the  ordinary  fork.  The  fork  can  be  reduced  to  a  simple 
one  for  general  purposes  by  removing  the  clamps  and  hammer 
from  the  main  part  of  the  instrument 

When  the  base  of  a  vibrating  tuning-fork  is  placed  upon  the 
nasal  glabella,  the  vertex  of  the  skull,  or  the  mastoid  process,  the 
internal  ear  being  unaffected,  the  vibrations  are  transmitted  by 
the  bones  of  the  skull  to  the  fluid  of  the  labyrinth,  which  im- 
presses the  terminal  filaments  of  the  auditory  nerve,  and  causes 
a  sensation  of  sound.  During  the  vibrations,  if  the  external 
auditory  meatus  is  closed  by  the  finger,  the  sound  is  intensified. 

Now,  when  the  labyrinth  and  auditory  nerve  are  healthy,  if 
the  meatus  or  canal  is  diminished  in  size,  or  closed  by  a  foreign 
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body,  or  by  disease ;  if  the  membrana  tympani  is  abnormal,  or 
the  Eustachian  tube  obstructed  ;  if  the  mucous  membrane  of  the 
tympanum  is  thickened  so  that  the  chain  of  ossicles  and  the  oval 
or  round  membranes  move  sluggishly ;  in  fact,  if  anything  hin- 
ders the  normal  transmission  of  vibrations  from  the  external 
meatus  to  the  vestibular  fluid,  the  tuning-fork,  placed  upon  the 
middle  line  of  the  top  of  the  head,  or  upon  the  forehead,  will 
be  heard  louder  upon  that  side  affected,  and  better  than  by  the 
normal  ear.  If  the  meatus  of  the  diseased  ear  in  any  such  case 
be  stopped  by  the  finger,  the  Bound  will  be  considerably  increased. 

When  the  sound  of  a  vibrating  fork  upon  the  vertex  can  no 
longer  be  perceived,  if  it  be  immediately  placed  at  the  external 
meatus  and  is  there  heard,  it  is  proof  of  a  normal  condition  of 
the  canal  and  tympanum.  When  the  sound  of  the  vibrating 
fork  can  no  longer  be  heard  at  the  meatus,  if  it  be  immediately 
placed  upon  the  vertex  and  is  there  heard,  it  is  'evidence  of  an 
abnormal  state  of  the  canal  or  tympanum. 

The  patient  must  pay  strict  attention  to  his  sensations,  in 
order  to  distinguish  slight  differences,  and  must  not  confound 
vibrations  produced  in  one  nerve  through  bone  conduction,  with 
vibrations  in  the  other,  caused  by  combined  bone  conduction  and 
transmission  through  the  membrana  tympani  and  ossicles.  Even 
with  the  fork  vibrating  upon  the  vertex,  patients  are  apt  to- hear 
considerable  through  the  meatus  and  middle  ear  apparatus,  and 
this  will  vitiate  somewhat  the  result  of  comparison  of  sensations 
fi*om  osseous  vibrations.  Patients  will  often  say,  at  first,  that 
they  hear  the  fork  vibrations  better  by  the  ear  that  they  know 
hears  the  best  per  vids  nahirales,  whether  they  do  or  not.  They 
must  be  urged  to  notice  the  sensations,  and  make  a  careful  com- 
parison. 

Owing  to  the  poor  observing  powers  and  stupidity  of  many 
patients,  the  determination  of  slight  disease  of  the  external  canal 
and  middle  ear  by  the  intensification  of  bone  vibrations  is  difii- 
cult,  but  for  a  clean  diagnosis  of  the  presence  of  disease  in  the 
internal  ear  and  auditory  nerve,  the  tuning-fork  test  is  invaluable. 

A  person  may  be  totally  deaf  in  one  ear  to  ordinary  sounds, 
yet,  hear  the  tuning-fork,  when  vibrating  upon  the  middle  line  of 
the  skull,  better  with  the  damaged  ear  than  with  the  sound  one, 
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because  obstructions  to  the  passage  of  sound  through  the  tym- 
panum inward,  also,  act  to  prevent  its  diffusion  and  loss  outward. 

The  fork  must  be  on  the  middle  antero-posterior  line  of  the 
skull,  because  if  moved  to  one  side  the  sound  may  go  partly  into 
the  meatus  of  the  ear  of  that  side.  The  vibrations  will,  also, 
act  stronger  upon  the  opposite  more  distant  ear,  because  they 
then  move  nearer  perpendicular  to  its  membrane,  than  they  do 
to  the  one  upon  the  near  side.  Thus  the  increase  of  sound  in 
the  near  ear  from  proximity,  may  be  counterbalanced  in  the  distant 
one  by  approach  to  perpendicularity  in*  the  direction  of  the 
vibrations. 

If  the  tuning-fork  is  heard  distinctly  when  vibrating  upon 
the  skull,  we  may  conclude  that  the  labyrinth  and  auditory  nerve 
are  healthy.  Just  in  proportion  to  the  diminution  in  intensity 
of  the  sound  from  the  osseous  vibrations,  is  the  departure  from 
health  of  the  internal  ear  or  nerve.  When  the  vibrations  are 
not  perceived  at  all  on  one  side,  we  may  be  sure  on  that  side  the 
labyrinth  or  the  auditory  nerve  is  seriously  diseased;  and,  in 
the  absence  of  cerebral  symptoms,  and  the  absence  or  presence  of 
middle  ear  disease,  it  is  tolerably  certain  that  the  disease  is  in  the 
labyrinth,  affecting,  of  course,  the  terminal  filaments  of  the 
nerve.  Cerebral  disturbance, .  and  absence  of  aural  symptoms, 
except  deafness,  indicate  disease  of  the  nerve,  the  medulla,  or  con- 
tiguous structures. 

Koosa  says,  '^  Cases  of  diseases  of  the  middle  ear  that  are  con- 
nected with  disease  of  the  labyrinth,  or  cases  in  which  the  middle 
ear  is  sound  on  one  side  while  the  nerve  is  affected,  and  just  the 
opposite  state  of  things  exists  on  the  other  side, — that  is,  the 
middle  ear  is  diseased  and  the  nerve  sound, — will  of  course 
render  the  value  of  the  tuning-fork  less  positive,  and  a  differ- 
ential diagnosis  diiBcult.^'* 

If  one  labyrinth  or  nerve  only  should  be  affected,  of  course,  the 
vibrations  would  be  heard  in  the  other  ear.  If  both  labyrinths 
or  nerves  should  be  affected,  they  would  be  heard  best  in  the  ear 
least  diseased,  provided  there  were  no  middle  ear  or  external  canal 

*  A  Practical  Treatise  on  the  Diseases  of  the  Ear,  including  the  Anatomy 
of  the  Organ.  By  D.  B.  St.  John  Roosa,  M.A.,  M.D.,  etc.  William  Wood  & 
Co.,  New  York  City,  N.  Y.,  1873. 
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disease.  Should  both  labyrinths  or  nerves  be  diseased,  and  the 
conducting  apparatus  of  one  side  be  affected,  that  side  might  re- 
spond best  to  the  vibrations,  even,  when  its  labyrinthine  structures 
were  the  most  affected,  for  we  know  that  obstruction  outwards 
intensifies  vibrations  through  the  cranial  bones. 

It  is  evident  that  one  must  have  his  wits  about  him,  and  be 
very  careful  in  his  use  of  the  tuning-fork,  if  an  examination  is  to 
cast  light  upon  obscure  cases. 

The  Acumder  is  an  instrument  constructed  somewhat  after 
the  principle  of  the  !]6lake  fork,  and  designed  to  be  used  in  its 
place  for  testing  the  reaction  of  the  auditory  nerve,  both  through 
the  canal  and  by  means  of  the  cranial  bones. 

It  consists  of  a  steel  cylinder,  4  mm.  in  diameter  and  28  mm. 
long,  fastened  at  right  angles  to  a  vulcanite  columnar  bodyi 

Fig.  34. 


The  Acumeteb. 

which  is  held  between  the  index  finger  and  thumb.  There  is  a 
slot  in  this  body,  a  little  removed  from  the  foot  of  the  cylinder, 
in  which  moves  a  wire  handle  of  a  steel  hammer,  that  strikes  the 
cylinder  near  its  end.  The  movement  of  the  hammer  is  arrested 
at  a  certain  point  by  a  shoulder,  so  that  the  blows  and  the  sounds 
it  makes  are  uniform.  Another  wire  rod,  having  a  disk  upon 
one  end,  is  fitted  to  the  body  at  a  right  angle  to  the  hammer. 
The  disk  is  placed  against  the  head  to  test  the  bone  conduction ; 
but  without  the  disk  the  instrument  serves  as  a  producer  of  sound 
to  test  the  tympanic  apparatus. 

Cleancdng  the  Ear. — ^The  external  canal  frequently  contains 
dirt,  unhealthy  cerumen,  epidermic  scales,  projecting  hairs,  in* 


OLBANSINQ   THB    BAR. 


95 


spissated  pus,  etc.  Sometimes  the  canal  may  be  tolerably  clean, 
and  a  perforated  or  partially  destroyed  membrane  be  covered  by 
pus,  which  fills  the  tympanum  and  hides  the  parts.     It  is  fre- 
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Cotton  Holdsrs. 


quently  necessary  to  remove  much  offensive  matter  before  a  spec- 
ulum can  be  used  in  the  canal  with  any  satisfaction,  and  there- 


Fig.  36. 
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£ar-8poon  akd  Hook. 


fore  cleansing  measures  are  necessary.  Particles  and  pieces  cling- 
ing to  the  canal  walls,  and  not  too  far  within  the  meatus,  may  be 
removed  under  good  illumination  by  twisting  cotton  around  the 
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Angttlar  Eab  Fobcefs. 


roughened  end  of  the  cotton-holder,  wetting  it  with  glycerine  and 
water,  and  turning  it  around  in  the  canal. 
The  ear-spoon  and  hook,  the  angular  forceps,  and  Pomeroy^s 
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forceps,  will  prove  very  useful  in  the  haods  of  a  delicate  manipu- 
lator. 

They  must  be  used  very  gently  within  the  meatus,  and  care  be 
taken  not  to  injure  the  epidermic  and  other  tissues. 

When  the  canal  is  much  occluded,  particularly,  if  the  tube  oon- 
Fm.  38. 


PoMEEOT'a  Eae  FoacEPS. 
tains  hardened  cerumen  or  pus  in  any  quantity,  a  good  syringing 
with  warm  water  will  be  necessary.  Any  common  syringe  will 
do  the  work  in  the  hands  of  an  intelligent  person,  but  there  are 
several  syringes  of  especial  merit  for  the  use  of  specialists  and 
those  who  can  afford  them. 

Syringes. — The  improved  fountain  syringe,  No.  1,  I  have 

used  with  much  satisfaction.    It  has  no  valves  to  get  out  of  order, 
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Ihfboved  Foomtain  Stmnge. 
is  self-acting,  the  Sow  is  unbroken  and  steady,  and  it  Injects 
no  air.     Shut  down  a  clamp  upon  the  tube,  then  Bll  the  bag  and 


hang  it  up,  the  higher  the  more  force  is  required ;  slip  in  the 
proper  nozzle,  lifl  the  clamp,  and  direct  the  etream  at  will. 

The  difference  between  its  action  and  that  of  the  ordinary 
piston  instrument,  is  similar  to  that  between  a  placid  brook  in  a 
meadow  and  the  stream  of  an  old  town  pump.  It  is  especially 
suitable  for  children,  who  are  so  easily  made  frantic  by  any 
irregular  and  energetic  movements  about  the  ear. 

The  cheap  bulb  syringe  and  the  more  expensive  Davidson's  are 
next  to  the  fountain  for  mere  cleaning  purposes.     At  my  clinic 


Habd  Rubber  Ear  Sysinoe. 

at  the  Children's  Hospital  (Twenty-second  and  Locust  streets, 
Philadelphia),  I  used  a  bulb  syringe,  connected  with  another  bulb 
by  tubing,  so  that  pressure  upon  the  lower  one  kept  up  a  steady 
flow  from  the  nozzle ;  the  combination  sending  a  continuous  stream 
of  water,  as  the  double  bulb  atomizers  do  of  spray.  The  glass 
syringes  are  an  abomination  and  a  snare  to  the  uninitiated.     A 
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hard  rubber6yrtnge,ofone-halfor  one  ounce  capacity,  is  necessary 
for  every  well-regulated  family,  and  is  very  useful  in  cleansing 
the  ear.  It  is  essential  to  have  a  small  nozzle,  so  that  a  fine  and 
forcible  stream  of  water  may  be  thrown  close  to  the  canal  wall 
for  the  removal  of  hardened  cerumen  and  foreign  bodies.     The 
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one  I  prefer  has,a  shoulder  for  the  first  two  fingers,  and  a  ring 
for  the  thumh,  and  can  be  easily  managed  hy  one  hand. 

Kramer's  syrioge  has  two  side  rings  for  the  first  two  fingers,  a 
piston  ring  for  the  thumb,  and  a  graduated  nozzle  for  the  catheter. 
It  is  easily  handled,  and  a  favorite  with  many  aurists. 

One  of  the  best  bard  rubber  syringes  for  the  ear  is  the  Uni- 
versal, an  ounce  syringe,  with  a  ring  on  the  piston  for  the  thnmb, 
and  a  projecting  shoulder  at  the  base  for  two  fingers.  It  has  a 
variety  of  rubber  and  German  silver  tubes,  two  of  which  fit  the 
catheter ;  quite  a  forcible  stream  can  be  thrown  with  it,  and  it 
is  the  most  useful  instrument  for  syringing  out  foreign  bodies, 
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impacted  cerumen,  and  scalefi  of  epidermis.     The  vulcanite  syr- 
inges should  have  one  blunt-sliaped  nozzle  for  general  use. 

Syringing. — It  makes  a  great  deal  of  difference  how  one  uses 
a  syringe.  Loose  dirt,  pus,  scales,  and  pellets  of  cerumen  are  re- 
moved from  the  auditory  canal  by  simply  directing  the  stream 
from  any  common  syringe  into  the  meatus.  When  the  contents 
are  obstinate,  and  one  has  picked  out  with  the  spoon  and  forceps 
all  that  is  eii«%  removable,  the  syringing  must  be  vigorous  and 
the  stream  directed  with  care.  For  this  purpose,  the  hard  rubber 
syringe  with  a  small  nozxle  is  the  best  The  water  had  better  be 
warm,  and  be  kept  in  a  special  vessel ;  the  first  syringing  should 
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be  very  gentle,  and  the  process  not  too  long  oontioued  at  one  sit- 
ting. It  is  well  to  have  a  nmall  gas-stove  handy  to  heat  water 
rapidly  when  needed,  though  not  too  cold  water  may  be  used 
without  much  risk  of  exciting  inflammation.  Put  a  clean  towel 
around  the  neck  and  shoulder  upon  the  bide  to  be  syringed,  tuck- 
ing it  in  to  protect  the  patient's  clothes. 


Give  the  patient  a  finger-bowl,  a  common  china  bowl,  or  tin 
cup,  to  hold  against  the  side  of  the  neck,  under  the  ear,  to  catch 
the  escaping  fluid ;  an  assistant  is  needed  to  do  this  if  the  patient 
is  a  young  child.  There  are  special  ear-puns  recommended,  but 
except  the  one  figured  above  they  are  abominations. 

An  ear-spout  may  sometimes  be  used  to  advantage. 


Eab-bpodt. 

Introduce  the  nossle  about  half  an  inch  into  the  meatus,  direct 
the  stream  of  water  into  the  canal,  and  continue  injecting  until 
the  canal  seems  clear. 

It  is  best  to  examine  with  specnium  and  mirror  every  minute 
or  two,  BO  that  should  opposing  material  be  removed,  one  may 
stop  the  syringing  and  prevent  injury  to  the  membrane.  To  in- 
sure thorough  work,  draw  the  auricle  upward  and  backward  to 
strmghten  the  canal,  and  direct  a  strong  stream  close  against  the 
upper  canal  walL    This  will  be  necessary,  particularly,  for  very 
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hard  ceruDieii  and  foreign  bodies.  One  may  assist  their  exitocca- 
sionaliy  with  etpoun  and  forceps;  their  careful  use  is  frequently 
necessary  and  permissible,  notwithstanding  the  strong  counter- 
teaching  of  some  authors,  who  condemn  this  manipulation,  be- 
cause instruments  in  the  hands  of  rough  and  injudicious  men 
have  done  injury  to  the  auditory  canal. 

Patients  frequently  become  vertiginous  from  the  syringing,  par- 
ticularly after  the  membrane  or  middle  ear  receives  the  stream 
unbroken  by  any  intervening  substance,  and,  rarely,  a  patient  may 
vomit  or  faint  away,  so  that  one  must  be  prepared  for  squalls,  and 
have  a  basin  and  a  reclining  chair  handy.  I  have  had  a  few  pa- 
tients who  were  obliged  to  recline  during  the  operation, 
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No  person  can  syringe  his  own  ears  well,  and  when  cases  must 
of  necessity  be  treated  at  home,  the  operator  must  be  carefully  in- 
structed in  the  details  of  the  procedure.  Only  the  initiated  suc- 
ceed well. 

After  syringing,  the  ear  should  be  wiped  with  the  end  of  the 
towel,  and  a  linger  covered  with  it  pressed  well  into  the  meatus, 
the  head  being  a  little  bent  towards  the  affected  ear,  in  order  to 
absorb  the  surplus  water.  If  the  examination  through  the  spec- 
ulum shows  any  remaining  water,  or  there  be  shreds  and  particles 
of  pus  remaining  in  the  canal  or  tympanum,  they  should  be  care- 
fully wiped  out  with  pieces  of  cotton  twisted  around  the  cotton- 
holder.   The  a^rbent ^cotton  of  the  shops  is  an  excellent  article, 
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it  greatly  facilitates  thorough  cleansing,  and  is  now  largely  used 
in  aural  practice.  After  thorough  cleansing  of  the  canal,  illumi- 
nate it  well  with  the  mirror  and  speculum,  -and  examine  it  care- 
fully. 

When  the  membrana  tympani  is  intact,  note  its  color,  trans- 
parency, translucency,  vascularity,  mobility,  adhesions,  and  other 
conditions.  The  appearance,  position,  and  mobility  of  the  manu- 
brium of  the  malleus  ought  to  be  carefully  observed.  The  Siegle 
speculum  should  be  applied  to  determine  the  mobility  of  the  mem- 
brane, and  position  and  extent  of  adhesions.  Other  means  and 
instruments  are  necessary  to  find  out  the  condition  of  the  middle 
ear  and  Eustachian  tube. 

Inflation  and  Auscultation. — Aural  patients  owe  a  debt  of 

gratitude  to  Dr.  Politzer,  who   introduced   a  simple,  painless 

method  of  opening  the  Eustachian  tube  and  filling  the  middle 

ear  with  air. 

Fig.  46. 


Pulitzer's  Air-bag. 

The  Politzer  Air-bag  consists  of  a  firm,  compressible  rubber  bag, 
either  oval  or  pear-shaped,  with  a  small  hole  in  the  base,  and  a 
slender  nozzle  on  the  opposite  end,  which  is  attached  by  a  short 
piece  of  rubber  tubing  to  a  tubular  noee-piece  of  hard  rubber,  8 
cm.  long  and  5  mm.  in  diameter,  and  slightly  curved  at  the  distal 
end. 

This  nozzle  may  be  put  in  the  inferior  meatas  of  the  nose,  but 
patients  do  not  like  it,  and  I  substitute  for  it  an  olive-shaped 
hard  rubber  nozzle,  or  a  beak-shaped  glass  nose-piece,  which  just 
fits  the  anterior  nares.  Inflation  is  just  as  successful  with  them 
as  with  the  original  nose-piece,  and  there  is  no  pain  caused,  as 
neither  goes  far  enough  into  the  meatus  to  press  against  the  turbi- 
nated bone.  Sometimes  during  inflation  a  little  air  goes  through 
the  lachrymal  passage  and  makes  a  queer  sensation,  but  I  have 
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never  known  any  barm  to  be  done  by  it.  One  patient  said  he 
felt  as  if  his  nose  was  growing,  which  led  to  the  discovery  that 
his  left  lachrymal  sac  was  considerably  distended  at  each  infla- 
tion. 

An  auscultation  tube,  for  use  with  the  air-bag,  or  any  other 
method  of  inflation,  consists  of  a  piece  of  soft  rubber  tubing 
from  eighteen  to  thirty-six  inches  long,  with  a  small  bone,  or 
hard  rubber  perforated  tip  at  each  end.  One  end  is  placed  in  the 
patient^s  and  the  other  in  the  surgeon's  ear.  The  tips  are  usually 
straight,  but  the  one  for  the  surgeon's  ear  should  be  bent  a  little, 
so  that  it  may  be  better  retained  in  position.  Dr.  Burnett  recom- 
mends a  tube  a  yard  long^  so  that  one  end  may  be  inserted  in 
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Auscultation  Tube. 

one  ear  of  the  doctor,  and  the  tube  go  around  back  of  his  neck  to 
the  opposite  side,  and  then  direct  to  the  patient's  ear.  A  tube 
applied  in  this  way  is  more  liable  to  remain  in  position,  than  when 
entirely  upon  one  side. 

Cover  the  patient's  chest  by  a  towel  tucked  under  the  chin,  fix 
the  auscultation  tube  in  proper  position  in  the  ears,  give  him  a 
mouthful  of  water,  and  tell  him  to  hold  it  and  swallow  at  the 
word.  Now  push  the  nose-piece  of  the  air-bag  into  one  of  the 
patient's  nostrils,  in  the  direction  of  the  inferior  meatus  and  a 
little  away  from  the  septum,  hold  it  firmly  in  position  and  close 
the  other  nostril  with  the  thumb,  or  press  the  alee  of  the  nose 
firmly  with  the  thumb  and  index  finger.  Grasp  the  bag  firmly, 
with  the  thumb  placed  over  the  hole  in  its  base,  say,  "  Swallow  1" 
and  the  next  moment  compress  the  air-bag  vigorously  and  notice 
the  sounds  which  come  from  the  auscultation  tube;  then  take  the 
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.thumb  from  the  hole  and  remove  the  noee-piece.  When  inflation 
succeeds,  there  is  often  a  clunking  sound  mixed  with  various  rftles, 
heard  by  both  patient  and  physician,  and  the  former  experiences 
a  fulness  in  the  ears. 

I  explain  that  I  wish  to  blow  a  little  air  through  the  noee,  and 
it  will  not  hurt,  but  only  feel  peculiar.  It  is  well  to  blow  gently 
the  first  time,  especially  with  children,  in  order  t«  insure  confi- 
dence. Both  ears  will  anually  be  inflated  by  this  method.  To 
diminish  action  upon  one  ear,  stop  its  meatos  firmly  with  the 
finger.  This  seems  to  have  some  eSFeot  by  reflex  action  in  hinder- 
ing opening  of  the  Eustachian  tube.  Turning  the  head  towards 
the  shoulder  of  the  side  you  wish  to  protect  will  sometimes  do  it. 


iNfLATIHO  THE   EAB. 

A  certain  way  of  limiting  the  action  to  one  ear  la  to  inflate 
through  the  Eustachian  catheter,  and  this  will  be  desirable  when 
the  other  ear  is  in  a  normal  condition. 

When  a  person  swallows,  the  palatine  and  pharyngeal  muscles, 
not  only  open  the  mouth  of  the  tube,  but  th^  draw  the  soft 
palate  bock  gainst  the  posterior  part  of  the  pharynx,  and  shut 
off  the  naso-pharyogeal  space  above  from  the  throat.  In  a 
normal  condition,  air  enters  the  ear  with  each  act  of  swallowing. 
The  air  from  the  bag  is  condensed  in  the  nasal  fossse  and  the 
superior  portion  of  the  pharynx,  and,  stretching  the  walls,  forces 
apart  the  lips  of  the  Eustachian  tubes  and  rushes  through  them 
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to  fill  the  tympanum.  A  blast  of  air  in  one  nostril  is  likely  to 
affect  one  ear  more  than  the  other.  Often  this  is  on  the  same  side 
as  the  nostril  used,  occasionally  on  the  opposite  side.  I  have 
found  dry  deglutition,  or  the  swallowing  of  a  little  saliva,  some- 
times to  insure  infiation  when  swallowing  water  did  not,  probably 
owing  to  a  closer  contraction  of  the  throat  muscles.  Instead  of 
swallowing,  one  may  use  what  I  call  the  educational  method.  In 
this  the  patient  keeps  the  mouth  wide  open  and  the  head  back,  and 
as  the  bag  is  compressed  he  ejaculates  in  a  guttural  manner  the 
words,  hiCf  kaec,  hoCy  hunCf  hancj  hoc  (hick,  hank,  hunk  were  the 
words  recommended  by  the  physician  who  first  suggested  this 
method). 

Each  method  may  be  tried  until  success  crowns  the  effort. 
Occasionally  a  patient  will  not  be  able  to  keep  the  soft  palate 
back  against  the  pharynx,  but  it  will  yield,  burst  open,  and  air 
will  distend  the  cheeks  and  escape  from  the  mouth,  or  go  down 
the  throat.  Then  there  is  usually  a  failure  to  inflate.  To  obviate 
this,  I  make  the  patient  bend  the  head  far  backwards  during  the 
use  of  the  bag.  If  this  fails,  I  have  him  turn  his  head  sharply 
over  one  shoulder,  and  give  him  a  blast  in  both  nostrils  as  he 
swallows;  then  let  him  turn  his  head  over  the  other  shoulder, 
and  give  him  another  double  blast.  These  positions  change  the 
relations  of  the  trumpet  ends  of  the  tubes  with  reference  to  the 
posterior  nares.  By  these  manoeuvres  I  have  often  succeeded 
when  simpler  measures  failed,  and  thus  avoided  the  use  of  the 
catheter,  which  is  so  much  dreaded  by  most  patients. 

The  Valsalvian  method  is  another  way  of  inflating  the  middle 
ears,  which  many  ear  patients  will  be  found  to  know  all  about 
The  patient  takes  a  deep  inspiration,  closes  the  mouth,  pufis  out  the 
cheeks,  holds  his  nostrils  closed,  and  forces  air  upwards  from  the 
lungs  to  fill  the  mouth,  throat,  and  nose.  This  is  a  convenient 
method  for  the  doctor,  who  should  observe  the  motion  and  appear- 
ance of  the  membrana  tympani  during  the  experiment.  The  air 
does  not  go  so  directly  and  forcibly,  and  the  manoeuvre  is  not  so 
beneficial  in  removing  mucus^  dilating  the  tubes,  and  airing  the 
middle  ear,  as  when  the  air-bag  fills  by  a  sudden  blasi  the  naso- 
pharangeal  chamber  and  tympana.  The  congestion  of  head  and 
ears,  owing  to  the  suspension  of  respiration,  sometimes  really  injures 
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the  ear.  It  may  be  used  moderately,  however,  under  the  physi* 
Clan's  directions,  but  the  patient  should  be  warned  that  he  may 
increase  his  deafness,  if  he  persists  in.  the  measure  by  himself. 

The  operation  by  the  air-bag  should  be  repeated  several  times 
until  it  is  certain  the  ears  have  been  inflated.  One  must  judge 
of  this  by  the  patient's  sensations,  by  the  auscultation  tube,  and 
by  the  increased  vascularity  and  improved  position  of  the  mem- 
brane. He  may  say  he  heard  a  cracking,  and  that  his  ears  feel 
stuffed  up ;  this  sensation  disappears  usually  afler  swallowing. 

When  the  membrane  is  perforated,  there  is  usually  a  bubbling, 
hissing,  or  whistling  sound,  as  the  air  escapes  through  the  open- 
ing and  out  of  the  external  meatus. 

Deafness  to  the  voice,  subjective  noises,  stuffiness  or  pain  may 
cease  immediately  after  a  successful  inflation. 

The  surgeon  should  inspect  the  membrane,  which,  if  the  opera- 
tion has  succeeded,  will  show  less  depression,  a  more  prominent 
umbo,  and  a  reddening  of  the  vessels  along  the  manubrium  of 
the  malleus. 

The  auscultation  tube  when  used  during  inflation  will  often 
determine  the  question  about  the  opening  of  the  tube,  and  give 
one  an  idea  of  the  size  and  condition  of  the  tympanum.  When 
the  patient  swallows,  the  air-bag  is  compressed  quietly,  or  the 
Valsalvian  method  is  employed,  the  operator  listens  for  any 
sounds  that  may  come  to  his  ear  from  the  ear  of  the  patient.  He 
will  sometimes  distinguish  a  soft  hiss,  moist  crepitation  or  bub- 
bling, or  a  soft  dry  cracking,  both  near  and  distant.  When  the 
parts  are  healthy  there  is  a  sound  like  whoo  in  a  whisper.  If 
no  sound  is  heard  the  Eustachian  tube  is  obstructed  in  some 
way.  The  soft  hiss  indicates  mucous  adhesion  of  the  Eustachian 
tube  and  may  be  followed  by  toAoo,  if  the  tympanum  is  nearly 
normal,  or  by  moist  crepitation  if  there  is  exudation  in  the  tym- 
panum. If  sounds  are  clear  and  come  quickly,  the  exudation  is 
thin ;  if  duller  and  slower,  it  is  thick  and  probably  in  the  tube. 
When  there  is  a  dryness  of  the  tympanum,  anchylosis  of  the 
ossicles,  and  some  movement  of  the  membrana  tympani,  cracking 
is  produced  by  inflation. 

In  the  open  tubes  and  dry  tympana  of,  old  persons  the  sounds 
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are  rough  and  rasping.  Patients  of  acute  sensibility  frequently 
bear  these  sounds  during  inflation,  after  they  get  a  little  used  to 
the  shock.  The  auscultation  tube  is  rather  more  reliable  when 
the  inflation  is  made  through  the  catheter. 

Vertigo  is  not  uncommon  after  inflation.  Shocks  may  occur 
when  adhesions  in  the  tympanum  give  way,  as  air  is  forced  vio- 
lently into  it  for  the  first  time.  A  patient  once  fainted  in  my 
office  from  such  a  cause.  She  heard  a  tearing  sound  and  felt 
sharp  pain  in  the  ear. 

In  treating  infants,  the  ear  may  be  inflated  easily.  A  simple 
rubber  tube  with  a  mouth-piece  in  one  end  and  a  perforated  tip 
in  the  other,  much  like  the  diagnostic  tube,  should  be  used  in- 
stead of  the  air-bi^  apparatus.  Have  the  child  held,  take  the 
mouth-piece  in  the  mouth  and  put  the  tip  in  the  patient's  nostril, 
compress  both  nostrils  with  tip  retained  and  blow  steadily.  The 
child  will  cry,  inhale,  choke  a  little,  draw  the  soft  palate  back, 
.then  swallow  and  the  peculiar  gurgle  will  indicate  that  the  deed 
is  done.  One  may  verify  the  operation  by  examining  the  mem- 
brane when  possible.  Older  children  will  readily  submit  to  the 
air-bag  after  a  little  coaxing  and  gentleness  on  the  part  of  the 
physician. 

The  air-bag  alone  should  not  be  used  in  acute  rhinitis,  acute 
angina,  ulceration  of  the  nasal  fossse  or  in  cleft  palate. 

It  is  a  blessing  to  the  aurist,  at  least,  that  young  children  are 
not  brought  in  crowds  to  be  treated  for  ear  diseases,  because  un- 
less they  are  anaesthetized,  it  requires  about  three  persons  to  put 
each  one  through  an  ordinary  examination.  It  is  a  curse  to  them, 
however,  not  to  be  treated,  as  older  patients  in  clinics  and  deaf 
and  dumb  asylums  show. 

Examination  of  the  Throat. — ^The  Eustachian  tube,  nose, 
pharynx  and  throat  should  be  inspected  in  every  case  of  aural 
disease.  Have  the  light  stream  over  the  shoulder  of  the  patient 
from  .behind,  put  on  the  head  mirror,  reflect  the  light  into  the 
throat,  hold  the  tongue  down  with  a  tongue  depressor  in  the  left 
hand,  and  look  at  every  part  of  the  post -oral  r^ion.  The  size 
and  condition  of  the  tonsils,  the  position  and  action  of  the  palato- 
pharyngeal and  palato-tubal  muscles,  and  the  appearance  of  the 
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muoous  membrane  and  glands  of  the  throat  and  pharynx  should 
be  noticed.  Tell  the  patient  to  say  ayCy  and  a  little  higher  view 
of  the  pharynx  may  be  obtained,  but  to  see  the  upper  portion  of 
the  pharynx,  the  mouths  of  the  tubes,  and  the  posterior  parts  of 
the  nasal  fossse,  a  rhinoscopic  mirror  must  be  used.  A  set  of 
round  or  oval  silvered  glass  mirrors  backed  by  metal  and  from  \ 
to  1|  inches  in  diameter  is  desirable.     Each  mirror  is  attached 


Fio.  49. 


Bhinosoofic  Mibrobs. 

at  an  angle  of  about  120^  to  a  strong  wire  stem,  and  when  one  is 
needed  it  is  slipped  into  a  universal  handle  and  fastened  by  a  set- 
screw. 

Examination  of  the  Naso-Pharynz.— Seat  the  patient  back 
to  the  light,  with  ihe  head  bent  backwards,  and  reflect  it  into  his 

Fig.  50. 


Tubck's  Tongue  Depbessor. 

throat  by  hand  or  head  mirror.  Select  the  mirror  to  suit  the 
case,  by  estimating  the  space  between  the  velum  and  the  pharynx, 
and  fix  it  in  the  handle  by  the  screw.  Take  it  in  the  right  hand, 
as  the  pen  is  held,  warm  it  slightly  by  holding  the  glass  surface 
over  the  burner,  so  that  the  vapor  of  the  patient's  breath  will 
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not  cloud  it,  and  introduce  it  into  the  throat  with  the  angle  hori- 
zontal.    Have  the  patient  hold  the  tongue  by  the  tip,  or  with  a 
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tongue  depressor,  or  the  surgeon  may  hold  it  with  the  depressor, 
or  the  handle  of  the  mirror.     When  the  nairror  reaches  the  phar- 


Examination  c 


TBE  Pharysz. 


ynx,  hold  it  cloee  to  the  pharyngeal  wall,  but  not  touching,  re- 
fleet  the  light  into  it  from  the  large  mirror,  turn  it  upwards 
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and  aroaod  in  diSereat  poeitions,  and  observe  tbe  pictures  therein. 
The  mirror  should  be  held  steadily  and  not  titillate  the  parts  or 
gagging  will  result  If  the  uvula  is  too  long,  a  slip  nonse  should 
be  passed  around  it,  then  draw  it  forwards  and  fasten  the  thread 
between  the  incisor  teeth;  in  some  cases  it  may  be  cut  off.  If 
the  tonsils  obstruct  the  round  mirror,  ose  a  small  oval  one.  If  the 
palate  goes  back  too  much,  have  the  patient  breathe  only  through 

Fio.  63. 
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the  Doee.  This  is  difficult,  but  is  facilitated  by  keeping  the  jaws 
very  wide  open.  Some  throats  are  so  small  as  to  make  such 
an  examination  impossible,  but  generally  a  tolerably  good  view 
may  be  obtained  of  the  posterior  nares  and  palate,  the  roof  and 
sides  of  the  pharynx,  tbe  mouths  of  the  Eustachian  tubes,  and 
the  larynx. 

The  mucous  membrane  should  be  carefully  examined  for  mu- 
cous marges,  thickenings,  rugose  swellings,  enlarged  glands,  ad- 
hesions, false  membrane,  ulceraticms  and  morbid  growths.  The 
patulency  and  condition  of  the  mouths  of  the  tubes  should  receive 
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careful  attention,  in  order  to  judge  whether  the  disorder  of  hear- 
ing is  due  to  tubular  disease,  arising  primarily  in  the  pharynx^ 
or  to  disease  of  the  tympanum. 
Ezaminatioii  of  the  Nose. — The  nasal  fosssB  may  be  in  such 


Fig.  54. 


Frakkel's  Nasax  Speculum. 


a  condition  as  to  demand  treatment,  and  should  be  thoroughly 
explored.  The  rhinosoopic  mirror  will  generally  reveal  the  state 
of  the  tissues  in  the  posterior  nares  and  nasal  fossae,  and  a  specu- 


FiG.  56. 


ThUDIOHUK'S  NABAIi   SPECULUM. 


lum  should  be  introduced  into  the  anterior  nares  to  facilitate 
further  examination.  The  head  or  hand  mirror  may  be  used  to 
illuminate. 

There  are  several  specula  necessary.    Frankel's  is  a  useful 
and  convenient  one.    It  is  of  nickel  or  silver-plated  steel,  works 
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with  a  screw,  and  leaves  plenty  of  room  between  its  branches 
for  surgical  work. 

Thudichum^s  consists  of  two  bivalves  connected  by  a  wire, 
and  is  a  favorite  with  many  specialists.  Elsbei^'s  is  more  of  a 
dilating  instrument,  it  has  three  branches  and  is  convenient. 
Zaufal's  long  tubular  specula  may  be  useful  in  determining  the 
state  of  the  naso-pharyngeal  space,  and  become  a  necessity  in 
examining  cases  in  which  it  is  impossible  to  get  a  view  of  the 
parts  with  the  throat  mirror,  on  account  of  narrowness  of  the 
space  between  the  palate  and  the  posterior  surface  of  the  pharynx. 

Careful  exploration  by  the  index  finger  passed  through  the 
mouth  to  the  roof  of  the  pharynx  and,  even,  into  the  choanae, 
should  confirm  the  presence  of  morbid  growths  in  this  r^ion, 

Fig.  66. 
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Zaufal's  Tubuulb  Speculum. 

before  operation,  as  recommended  by  Lcewenberg.  The  «tate  of 
the  mucous  membrane,  size  of  the  passages,  deformities  of  the 
septum  and  turbinated  bones,  and  the  presence  of  ulcerations, 
swellings  and  tumors,  should  be  noticed  and  recorded. 

The  teeth  should  be  examined  in  all  cases  of  pain  in  the  ear, 
when  other  symptoms  of  aural  disease  are  absent  or  insignificant, 
as  odontalgia  occasionally  causes  violent  earache  and  even  in- 
flammation of  the  middle  ear  through  the  otic  ganglion  and  the 
auricular  branches  of  the  fifth  nerve.  There  is  no  doubt  in  my 
mind  that  numerous  cases  of  subacute  and  chronic  disease  of  the 
tympanum  are  caused  by  diseased  teeth  and  the  various  metallic 
fillings  put  in  them,  as  stated  by  Dr.  Sexton.  I  have  seen  plenty 
of  cases  in  which  the  evidence  of  this  connection  was  irrefutable. 

Examination  with  the  Eustachian  Catheter. — ^This  is  an- 
other means  of  diagnosis  of  naso-pharyngeal,  tubal,  and  tym- 
panic disorders. 
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Eustachian  catheters  are  tapering  tubes  about  six  inches  long, 
with  a  slight  curve  at  the  small  end  and  a  ring  upon  the  lai^ 
end^  in  the  same  plane  as  the  curve,  to  show  the  position  of  the 
latter  when  out  of  sight  in  the  nose.  Some  catheters  have  the 
ring  upon  the  same  side  as  the  curved  beak,  others  upon  the 
opposite  side.  The  small  end  should  be  a  little  rounded  like  a 
silver  probe,  not  left  sharp  as  some  are,  and  the  diameter  of  the 
large  end  should  be  sufficient  to  take  a  syringe  nozzle,  and  a 
tapering  tip  from  the  air-biag.     They  are  made  generally  of  hard 

Fig.  57. 


Eustachian  Cathetebsj — a,  Hard  rubber  catheter ;  6,  Sexton's  velvet-eyed 

catheter ;  e,  Silver  catheter. 
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rubber,  and  of  coin  silver,  which  materials  are  well  adapted  to 
the  purpose  they  have  so  long  served.  Every  aurist  knows  the 
frequency  with  which  slight  bleeding  is  caused  by  the  most  care- 
ful introduction  of  these  instruments,  and  I  have  had  occasion 
many  times  to  file  off  the  sharp  edges  of  the  beak  in  new  sets,  in 
order  to  save  the  feelings  of  hypersensitive  patients,  and  to  avoid 
abrasions  of  the  tender  naso-pharyngeal  mucous  membrane.  It 
occurred  to  me  that  a  catheter  of  soft  rubber,  sufficiently  firm  to 
answer  most  purposes,  might  be  manufactured,  and  owing  to  its 
soft  beak  and  easy  flexibility,  be  inserted  without  any  of  the  dis- 
comfort and  damage  incident  to  the  unyielding  ones. 

I  communicated  with  Messrs.  O.  Tiemann  &  Co.,  the  eminent 
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and  ingenious  surgical  instrument  makers  of  New  York  city, 
who  set  immediately  to  work  and  produced  the  instrument  de- 
sired. 

This  corresponds  in  shape  and  dimensions  with  the  medium 
size  catheter  furnished  in  sets,  is  stiff  enough  to  be  handled 
easily,  and  to  retain  the  nozzle  of  the  syringe,  or  the  tip  of 
Politzer's  air-bag,  yet,  is  so  soft  and  yielding  as  to  glide  over 
obstacles,  and  do  no  damage  to  a  tender,  granular  mucous  mem- 
brane. It  works  well,  can  be  made  stiffer  in  its  straight  part 
by  slipping  in  a  wire  if  thought  necessary,  and  its  merits  will 
commend  it  to  every  one  engaged  in  aural  practice. 

The  manufacturers  will  keep  it  in  stock  and  designate  it  *^  The 
Flexible  Eustachian  Catheter/^ 

Dr.  Sexton,  of  New  York,  has  invented  a  catheter,  whidi  is 
made  of  soil  rubber  and  silver.  It  is  indicated  by  6,  Fig.  57. 
The  base  consists  of  a  silver  tube,  with  a  ring  similar  to  the 
outer  half  of  the  ordinary  silver  catheter.  The  other  half,  re- 
ceiving the  distal  end  of  the  silver  tube  and  ending  in  a  tapering 
curved  beak,  is  made  of v  soft  rubber,  and  resembles  mine  in  its 
delicate  touch  and  uses.  The  base  is  so  heavy  that  the  instru- 
ment is  troublesome  to  keep  in  position,  and  it  slips  out  of  the 
nose  and  separates  from  the  rubber  part  too  easily. 

The  hard  rubber  catheter  should  be  used  generally,  when  steam 
or  medicines  are  applied  to  the  Eustachian  tube  and  ear,  as  the 
silver  ones  become  heated  or  corroded.  Catheters  come  in  sets 
of  three  in  each  material,  the  sizes  are  small,  medium,  and  large; 
but  one  should  have  a  number  of  sets,  so  as  to  have  clean  ones 
always  ready,  and  to  be  able  to  fit  odd  cases.  They  should  be 
washed  after  use  in  boiling  water  containing  a  little  carbolic 
acid,  in  order  to  prevent  carrying  disease  from  one  patient  to 
another. 

Occasionally  quite  a  small  catheter  may  be  needed  for  a  child, 
but  the  hard  rubber  ones  may  be  heated  and  bent  to  any  curve 
to  fit  special  cases.  It  is  better  to  avoid  the  use  of  the  catheter 
in  children,  and  to  rely  upon  other  measures. 

Persons  with  a  wide  brain  case  often  require  a  much  greater 
curve  in  the  catheter,  than  those  with  a  narrow  one;  not  always. 
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however,  because  with  the  wide  brain,  one  may  have  great  mus- 
cular development  and  a  close  throat;  and  with  the  narrow, 
atrophic  muscles  and  a  capacious  cavern  of  a  pharynx. 

Anglo-Saxons  have  broad  cerebral  bases  and  require,  gener- 
ally, stronger  curved  catheters  than  the  Latins  who  have  narrower 
ones.  I  usually  estimate  the  curve  of  the  catheter  necessary, 
by  noticing  the  width  of  the  head  on  a  line  with  and  behind  the 
eyes,  and  succeed  in  selecting  the  proper  instrument  in  most 
cases  the  first  time. 

Short  thick  noses  take  catheters  of  large  size ;  long  slim  noses 
require  small  ones ;  the  inferior  meatus  varies  much  in  size.  A 
child's  catheter  is  slender  and  little  curved.  The  catheter  which 
can  enter  the  Eustachian  tube  easily,  of  course,  shows  approxi- 
mately the  size  of  its  lumen. 

Select  the  proper  catheter,  blow  through  it  to  be  sure  it  is  per- 
vious, warm  it  in  a  bowl  of  hot  water  or  over  the  gas-jet,  espe- 
cially, if  it  is  of  metal  and  it  is  winter  weather,  and  take  it  be- 
tween the  tliumb  and  first  two  fingers,  as  most  persons  hold  a 
pen.  Have  the  patient  clean  his  nose  well  and  hold  his  head 
steady  and  erect.  Now  take  hold  of  his  nose  with  the  left  hand, 
raise  the  tip  a  little  and  introduce  the  beak  of  the  instrument 
into  the  nostril  half  an  inch  or  more,  with  the  curve  directed 
downward  and  a  little  inward.  Direct  the  patient  to  breathe  en- 
tirely through  the  nose  in  order  to  keep  the  velum  immediately 
away  from  the  posterior  pharyngeal  wall.  Raise  the  catheter  to 
nearly  a  horizontal  position  with  the  beak  resting  upon  the  floor 
of  the  nose  near  the  septum,  and  push  gently  backwards  until  the 
back  of  the  pharynx  is  reached.  One  can  tell  this  by  the  length 
of  the  catheter  inserted,  the  obstruction  to  further  progress,  the 
coughing  or  gagging,  and  the  grimaces  of  the  patient.  The  in- 
strument  should  be  held  loosely  and  moved  in  gently,  so  that  no 
injury  may  be  done,  and  the  instrument  may  follow  a  crooked 
passage  if  such  be  present.  I  usually  put  the  index  finger  upon 
the  outer  end,  after  starting  the  instrument  in,  and  push  gently 
and  firmly  onward,  allowing  free  lateral  play,  and  when  the  back 
of  the  pharynx  is  reached  turn  the  ring  so  that  the  curve  within 
shall  be  downward. 
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After  reaching  the  pharyngeal  wall,  hold  the  catheter  horizontal 
against  the  septum,  withdraw  it  about  half  an  inch  and  turn  its 
ring  about  a  quarter  of  a  circle  (90^),  to  insure  the  turning  of 
the  inner  curved  portion  outwards  to  the  same  extent,  then  push 
a  little  backwards  and  the  beak  will  enter  the  mouth  of  the 
Eustachian  tube  or  else  the  fossa  of  Rosen  miiller.  In  the  latter 
case,  the  catheter  can  be  rotated  largely  and  will  not  retain  its 
position  long.  One  should  then  draw  it  a  little  forward,  keep 
the  ring  down  a  little  and  the  beak  turned  outward,  push  the 
outer  end  agStinst  the  septum  and  the  instrument  backwards,  and 
the  beak  will  slip  into  the  mouth  of  the  Eustachian  tube. 

Sometimes  a  sensation  as  if  breaking  threads  is  felt  and  a  little 
bleeding  is  caused,  from  the  giving  way  of  granulations  as  the 
beak  is  pushed  home.  The  palate  muscles  may  lift  the  beak  intQ 
place  very  easily,  but  contact  of  the  catheter  with  the  velum  often 
causes  considerable  pain  and  some  bleeding.  In  difficult  cases, 
ask  the  patient  to  swallow  and  this  action  will  frequently  assist 
in  lifting  the  catheter  into  the  tube.  After  it  is  in  position,  swal- 
lowing will  in  most  cases  move  it  slightly.  It  may  be  necessary 
to  turn  the  catheter  and  repeat  the  manipulation  several  times 
before  it  will  get  into  the  proper  place.  It  may  be  advantageous 
in  some  cases  to  turn  it  in  an  opposite  direction,  make  three- 
quarters  of  a  revolution,  and  drop  the  beak  into  the  mouth  of 
the  tube  from  above.  When  this  is  done,  some  writers  direct  to 
hug  the  septum  with  the  curved  beak,  but  the  space  for  operation 
is  so  small  that  this  direction  is  superfluous.  Occasionally  the 
catheter  will  be  turned  during  insertion  by  the  walls  of  the  in- 
ferior meatus  and  go  directly  into  the  mouth  of  the  tube. 

The  palato-pharyngeal  muscles  frequently  contract  upon  the 
catheter  and  hinder  its  insertion.  One  should  wait  till  the  patient 
breathes  calmly  through  the  nose  and  the  spasm  yields.  A  little 
patience  only  is  necessary,  the  velum  will  become  pendulous  and 
the  course  clear. 

No  decided  force  should  be  used  in  introducing  a  catheter,  aa 
serious  injury  may  be  done  to  the  mucous  membrane.  If  after 
insertion  the  catheter  can  be  rotated  but  a  little,  and  a  cartilaginous 
grip  is  felt  at  the  inner  end,  one  may  be  sure  it  is  in  proper  posi- 
tion.    Introduction  of  the  catheter  may  cause  tickling,  or  itching 
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in  the  auditory  canal,  a  stopped  feeling  in  the  ear,  sneesing, 
cough,  epistaxis,  swallowing,  gagging,  nausea,  vomiting,  burning 
pain  in  the  throat,  neuralgia  of  branches  of  the  fifth  nerve,  and 
injury  of  the  tube.  The  catheter  can  be  used  before  it  is  fixed 
in  position,  as  an  explorer  for  thickening  of  the  mucous  mem- 
brane, and  the  detection  of  morbid  growths.  Knowledge  gained 
in  this  way,  however,  is  not  very  reliable. 
'  One  can  tell  the  catheter  is  in  position  by  the  elastic  cartilag- 
' '  inous  feel,  an  inability  to  rotate  it  far,  by  the  position  of  its  ring, 
by  the  ability  to  inflate  the  tympanum  through  it,  and  by  ocular 
inspection  with  the  rhinoecopic  mirror.  I  must  mention  that  the 
position  of  the  ring  when  the  catheter  is  in  »iiu  is  variable.  The 
rule  is  horizontal  or  a  little  downward,  but  it  points  as  frequently 
upward  and  outward ;  in  such  cases,  one  will  notice  that  the  auri- 
cle and  external  auditory  meatus  are  a  little  below  the  plane  of 
the  nasal  floor.  There  are  some  fancy  methods  of  introducing 
the  ordinary  catheter  that  I  will  not  allude  to. 

There  are  cases  of  total  obstruction  of  one  side  of  the  nose  to 
the  introduction  of  the  catheter,  which  are  caused  by  irr^ular 
and  deformed  turbinated  bones,  lateral  displacement  of  the  sep- 
tum, swollen  mucous  membrane,  adhesions  between  its  surfaces, 
and  the  presence  of  adenoid,  polypoid  and  osseous  tumors  in  the 
inferior  meatus  and  pharynx.  These  obstructions  should  be  re- 
moved when  possible ;  and  operations  upon  the  nasal  septum  and 
turbinated  bones  are  justifiable  and  proper. 

The  Eustachian  tube  of  one  side  may  be  reached,  however, 
through  the  other  side  of  the  nose.  Dr.  Noyes  has  invented  a 
pair  of  double-curved  catheters  for  this  purpose.  The  curves 
are  in  planes  at  right  angles  to  each  other,  and  the  beak  is  con- 
siderably prolonged. 

AtLScuUcUion.  —  It  is  premised  that  the  catheter  is  now  in 
position;  it  may  be  retained  by  Bonnafont's  nose  clamp;  the 
patient  may  keep  it  in  place  by  pinching  the  nose  and  breathing 
through  the  mouth;  or  the  surgeon  may  hold  it  between  his 
thumb  and  forefinger,  the  other  fingers  resting  upon  the  forehead. 
One  tip  of  the  auscultation  tube  should  now  be  pushed  firmly 
into  the  corresponding  auditory  meatus  of  the  patient  and  the 
Other  into  the  surgeon's  ear.    The  surgeon  may  then  place  his 
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mouth  to  the  catheter,  blow  quickly,  and  liaten  to  the  Bounds  that 
come  to  his  attentive  ear.  Instead  of  this  method  of  inflating, 
a  tapering  tip  in  the  air-bag  may  be  fitted  into  the  catheter,  and 
air  forced  through  by  quick  compression  of  the  air-bag.  Another 
Fio.  68. 


B0NNA»>HT'e  CATHETKa  HOLDEB. 


way  is  to  use  Toynbee's  explorer,  a  rubber  tube,  fitted  with  a  tip 
for  the  catheter  and  a  mouth-piece  for  the  surgeon,  the  breath  is 
blown  through  it  and  the  catheter.  This  method  makes  much 
less  noise  and  permits  the  sounds  through  the  auscultation  tube 


Fio.  B 


Adscultatoky  Cathetebization. — 1,  The  patient;  2,  the  <»theter ; 
3,  the  phygidan ;  4,  the  lUBCultation  tube. 

to  be  more  readily  appreciated,  than  when  the  air-bag  is  used. 
If  the  Eustachian  tube  is  pervious,  air  will  be  forced  into  the 
fympaoam,  and  certain  sounds  will  come  through  the  ausculta- 


118  THE   HUMAN   BAR    AND   ITS   DIBBASBS. 

tion  tube  to  the  surgeon's  ear^  which  he  may  interpret  according 
to  hints  previously  given. 

If  air  cannot  be  heard  rushing  or  bubbling  through  the  Eus- 
tachian tube  and  the  tympanum,  and  the  patient  does  not  feel 
any  fulness  or  improvement  in  his  ear  aflter  several  trials,  the 
tube  is  impervious.  Redness  along  the  handle  of  the  malleus  is 
occasioned  by  examination  of  the  auditory  canal,  and  by  the  use 
of  instruments  in  the  throat  and  about  the  mouth  of  the  tube, 
and  must  not  be  considered  sufficient  evidence  of  air  having 
reached  the  tympanum. 

When  inflation  is  made  as  a  therapeutic  measure,  two  or  three 
blasts  are  sufficient  to  change  the  air  of  the  tym^mnum,  but  half 
a  dozen  may  be  made  without  injury,  when  much  stimulation  is 

Fig.  60. 


Totnbee's  Explobeb. 

needed  for  diseased  conditions,  and  it  is  desirable  to  expel  mucus, 
and,  especially,  when  one  wishes  to  stretch  and  dilate  a  contracted 
tube. 

Bougies. — When  obstructions  are  found  in  the  Eustachian 
tube,  they  are  usually  at  the  isthmus  or  junction  of  the  cartilaginous 
with  the  bony  portion.  Several  kinds  of  bougies  are  used  for 
their  removal.  They  are  made  of  catgut  or  soft  metal,  are  longer 
than  the  catheter,  and  should  be  marked  at  just  the  length  of  the 
catheter,  and  then  have  another  mark  outside  of  this  to  indicate 
the  average  length  of  the  Eustachian  tube.  One  may  know  then 
just  how  near  the  tympanum  the  instrument  is  approaching,  as  it  is 
pushed  through  the  catheter.  The  bougie  is  introduced  through 
the  catheter  in  position  and  used  like  a  sound  to  dilate  actively, 
but  little  force  should  be  employed.    The  laminaria  bougies  are 
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designed  to  dilate  strictures  and  the  tubes  passively,  by  the  swell- 
ing which  they  undergo  when  moistened.  They  are  made  of 
laTmnaria  digiiajta,  are  considerably  longer  than  the  Eustachian 
catheter,  and  should  be  marked  like  those  of  catgut. 
'  The  catheter  being  in  position,  a  bougie  of  this  kind  is  intro- 
duced through  it  beyond  the  stricture  and  allowed  to  remain  some 
time.  After  it  swells  somewhat,  the  catheter  may  be  removed 
and  the  bougie  left  as  long  as  considered  desirable.  Sometimes 
they  have  been  broken  off,  and  pieces  have  finally  escaped  from 
the  tube  with  benefit  to  its  calibre,  but  this  seems  a  hazardous  and 
andesirable  sequel. 

Entotic  Test  of  Hearing. — Dr.  Bing  proposed  a  comical  test 
of  the  ear.  He  connected  by  means  of  rubber  tubing,  an  Eus- 
tachian catheter  in  situ  with  a  bell-shaped  collector  of  sound,  and 
then  spoke  through  it  directly  into  the  tympanum.  The  external 
meatus  should  be  closed  tightly,  the  patient  should  not  be  per- 
mitted to  watch  the  aurist's  lips,  and  should  repeat  what  he  hears. 
The  results  from  this  method  are  of  little  value,  and  I  present  it 
here  merely  to  show  the  versatility  of  the  Teutonic  mind. 

S]anptoni8. — ^Diseases  of  the  auditory  apparatus  have  a  variety 
of  common  symptoms.  The  most  frequent  and  noticeable  is 
deafness,  and  the  patient  is  not  conscious  of  this  until  it  has 
reached  a  certain  degree,  when  he  perhaps  notices  it  by  accident 
A  person  with  normal  auditory  apparatus  can  hear  an  ordinary 
watch  four  or  five  feet,  yet,  his  hearing  may  decline  until  he  can 
only  hear  it  a  foot  or  less,  and  he  may  still  hear  the  voice  well 
enough. 

One's  friends  notice  the  demand  the  moderately  deaf  person 
makes  for  a  repetition  of  sentences  for  his  understanding  before 
he  does  himself,  and  brusque  ones  may  tell  him  that  he  is  getting 
deaf,  while  polite  ones  will  say  nothing,  but  set  him  down  as 
stupid.  There  are  many  children  and  adults  credited  with  dul- 
ness  who  are  simply  deaf,  and  it  is  cruel  to  reprimand  and  abuse 
them,  when  an  examination  will  reveal  their  affliction,  and  save 
them  much  misunderstanding  and  mortification. 

Deaf  persons  learn  to  watch  the  lips  of  the  speaker,  and  thus 
gather  in  sense,  when  they  cannot  altogethep  compass  the  sounds, 
and  their  defect  becomes  manifest  when  circumstances  prevent 
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their  lip*reading.  The  wistfal  look  in  the  face,  the  anxiety  to 
hear  what  is  said  by  friends,  and  the  morose  dalness  and  discon- 
tent manifested  by  many  deaf  persons  are  distressing  to  behold. 

Oanses. — It  is  self-evident  that,  though  congenital  deafness 
may  result  from  defective  development  or  deformity,  acquired 
deafness  is  caused  by  disease  and  degeneration  of  the  aaditory 
apparatus.  Late  autumn,  winter,  and  early  spring  are  pregnant 
with  changes  of  temperature  and  humidity,  and  are  fruitful  in 
acute  inflammations  of  the  ear,  and  acute  exacerbations  of  old 
affections.  In  this  six  months  of  the  year  in  the  temperate  zone, 
catarrhal  and  erythematous  diseases  hold  high  carnival,  and 
numerous  are  the  cases  of  aural  mischief  in  every  community. 
In  all  damp  and  changeable  climates  ear  diseases  are  much  more 
prevalent,  than  in  warm  equable  ones. 

Temperccroent  exercises  a  marked  influence  upon  the  genesis  of 
aural  disease.  The  lymphatic  temperament  is  seen  in  tliree- 
fourths  of  the  cases  of  disease  of  the  middle  ear,  and  in  many  of 
the  external  ones.  It  is  the  temperament  of  catarrhs,  and  both 
the  sallow-faoed  and  the  blooming  blonde  are  victims  of  fluxes 
from  the  mucous  membranes  from' almost  inappreciable  changes. 

The  sanguineous  are  afflicted  next  in  frequency,  but  adults  are 
more  subject  than  youths ;  the  ear  disease  is  frequently  phlegmon- 
ous and  violent  in  its  nature,  and  causes  great  suffering  and  some 
danger. 

The  nervous  are  attacked  in  moderate  numbers ;  the  disease  is 
mild  and  manageable,  the  patients  exaggerate  their  sufferings 
and  make  loud  complaints. 

The  bilious  suffer  least  from  serious  disease  of  the  ear ;  they 
are  prone  to  subacute  and  painless  disorders,  which  advance 
slowly  and  seem  of  little  importance,  until  they  begin  to  diminish 
the  auditory  power. 

Heredity  is  another  cause  of  deafness,  and  aural  disease  can 
often  be  traced  through  several  generations. 

Deafness  affects  the  young  more  than  the  old,  though  each 
period  has  some  diseases  peculiar  to  it;  it  is  found  in  jnales  oflener 
than  in  females,  owing  to  their  greater  exposure ;  it  attacks  those 
of  impoverished  blood  and  afflicted  by  some  dyscrasia ;  it  occurb 
in  those  devoted  to  a  life  of  great  cerebral  activity  and,  hence, 
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hypenemia,  and  those  exposed  to  the  shocks  of  sea-diving,  the 
foul  air  of  mines  and  sewers,  the  whizzing  and  clanging  of  ma- 
chinery and  tools,  and  the  roaring  of  artillery. 

Among  exciting  causes  are :  chilling  some  part  of  the  head  or 
neck,  as  by  a  draft  or  exposure  to  cold  air;  chilling  the  body  as 
a  whole,  especially,  after  having  been  in  a  warm  room,  and,  per- 
haps, perspiring;  suddenly  cooling  the  ear;  irritating  the  mem- 
brana  tympani,  and  shocking  the  apparatus  by  swimming  and 
diving  in  salt  water ;  the  abuse  of  tobacco  in  chewing  and  smok- 
ing ;  attacks  of  tonsillitis,  pharyngitis,  diphtheritis,  nasal  catarrh, 
mumps,  measles,  and  scarlatina;  the  introduction  of  foreign 
bodies,  and  v^etable  and  animal  parasites  into  the  external  mea- 
tus ;  and  traumatic  injuries,  from  the  digging  with  a  hairpin,  to 
fracture  of  the  temporal  bone.  These  are  the  most  common  ex- 
citers of  aural  disease ;  but,  in  many  instances,  struma,  the  rheu- 
matic and  gouty  diatheses,  or  the  syphilitic  contamination  of  the 
system  have  prefiared  the  ears  for  an  explosive  inflammation. 

Diagnosifl. — The  diagnosis  of  aural  disease  must  be  based  upon 
an  accurate  knowledge  of  the  normal  appearances  and  physio- 
logical action  of  the  auditory  apparatus,  and  this,  so  easy  of 
acquirement,  is  just  what  many  physicians  n^lect.  Every  oppor- 
tunity should  be  taken  to  examine  the  membrana  tympani,  its 
color  and  movements  during  inflation  and  phonation,  the  appear- 
ance of  the  ossicles  if  visible,  and  the  hue  of  the  middle  ear. 
The  naso-pharyngeal  space,  the  mouth  of  the  Eustachian  tube, 
and  the  movements  of  the  palato-pharyngeal  muscles  should  be 
studied  closely  by  methods  and  instruments  already  described. 

When  a  patient  complains  of  some  functional  disturbance  of 
the  ear,  a  knowledge  of  the  natural  conditions  will  enable  one  to 
determine  with  accuracy  the  cause,  consequence,  lesion,  and  treat- 
ment. Without  this  analysis  of  a  case,  treatment  must  be  irra- 
tional, unscientific,  and  hazardous. 

The  pathology  of  the  ear  has  been  so  well  worked  up  that  a 
special  volume  is  required  to  contain  it.  Very  much  of  inesti- 
mable value  has  been  garnered  from  uninviting  fields  by  the 
patient  labors  of  devoted  physicians,  but  I  do  not  hesitate  to  say, 
that,  in  several  directions,  the  advances  are  useless  and  soul- 
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vexiDg — mere  curiosities  of  science^  and  monuments  of  mis-spent 
energy. 

Histology  has  been  a  fashionable  pursuit  during  the  past  de- 
cade^ as  was  once  the  South  Sea  craze  and  the  Tulip  mania,  and 
therapeutics  has  been  left  to  the  druggist's  apprentice,  and  the 
fossilized  grandmothers  of  medicine.  With  a  few  exceptions,  the 
talent  of  both  schools  has  been  led  captive  by  the  charms  of 
microscopic  histology  and  medical  physics,  and  the  full  value  of 
medicines  in  the  treatment  of  aural  diseases  remains  in  an  unde- 
veloped state,  a  reproach  to  the  science  of  medicine,  and  to  our 
common  humanity. 

Treatment. — ^The  treatment  of  ear  disease  consists  in  certain 
measures,  which  experience  has  proved  to  be  beneficial;  in  a 
careful  use  of  such  medicines  as  correspond  in  their  characteristic 
symptoms  to  those  of  the  disease,  and  in  such  others  as  experi- 
ence has  proved  of  value  in  the  morbid  conditions. 

The  paucity  and  unreliability  of  ear  symptoms  in  our  patho- 
geneses of  medicines  make  it  imperatively  necessary  to  resort 
occasionally  to  remedies,  which  have  only  a  clinical  record  to 
authorize  and  indicate  their  uses. 

A  medicine  having  a  pathogenesis  corresponding  very  nearly 
with  the  totality  of  constitutional  symptoms  may  be  the  very  best 
remedy  for  an  ear  affection,  but  frequently  the  symptoms  in  the 
aural  r^on  constitute  nearly  the  entire  totality,  and  a  resort  to 
the  materia  medica  will  show  little  to  correspond.  In  such  cases, 
I  hold  it  fraudulent  to  ignore  the  important  symptoms  of  the  ear, 
and  to  abstract  and  use  a  pretentious  and  deceiving  totality  from 
the  recorded  fancies  and  follies  of  imaginative  provers.  Ear 
diseases  cannot  be  cured  in  this  manner,  and  much  better  is  it  to 
rely  upon  clinical  experience  for  the  treatment  of  these  cases,  than 
to  waste  time  in  following  Will  o'the  Wisps  into  the  bogs.  Ad- 
herence to  the  principles  of  treatment  presented  in  this  book  will 
enable  the  physician  to  treat  aural  diseases  with  a  fair  measure 
of  success,  as  the  experience  of  many  eminent  aurists  has  been 
epitomized  for  a  foundation  for  my  own  practical  contributions. 
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CHAPTER  IV. 

DISEASES  OF  TUB  EXTERNAL  EAR, 

UaUbrmatioiis. — Congenital,  imperfectly  formed  auricles  are 
exceedingly  rare,  and  usually  acoonipany  deformities  of  the  tem- 
poral bone. 

The  auricle  may  be  entirely  absent  or  represented  by  a  small 
Dodule,  several  nodules,  a  flap,  a  crumpled  distorted  mass,  an 
hypertrophied  and  enlarged  append^e,  or  by  several  rudimentaiy 
auricles.     The  meatus  is  sometimes  filled  by  aott  tissue,  cartilage 


UiCROTiA  AKD  Stenobib  of  THB  MEATUS  (Sohwartie).* 

or  bone,  leaving  a  minute  canal  or  none  at  all.  Over  these  the 
skin  passes  smoothly  or  shows  a  slight  depression.  Among 
many  thousand  cases  of  ear  disease,  I  have  seen  but  one  unfor- 
tunate, a  girl  of  six  years,  with  the  right  ear  malformed.  There 
was  a  slight  wall  of  cartilage  representing  the  antihelis,  concha, 
and  spine  of  the  helix,  with  a  nodule  projecting  outwards  from 

*  The  Pathological  Anatomy  of  the  Ear.  By  Hermann  Schwartw,  M.D., 
Professor  in  (he  University  of  Halle;  Translated  by  J.  Ome  Oreen,  A.M., 
M.D.,  Aural  Surgeon,  Boelon  City  HoepiUl,  etc.  Houghton,  Osgood  A  Co., 
Cambridge,  UaM.,  1S76.  This  classical  treatise  upon  aural  pathology,  to  which 
I  am  under  obligatioiu  for  several  beautiful  plates  and  valuable  notes,  ought  to 
be  in  the  library  of  every  physician. 
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the  latter.  The  lower  and  posterior  portion  merged  gradually 
into  the  neck,  and  the  position  of  the  meatus  was  covered  by  a 
thick  tight  skin,  which  yielded  very  little  to  pressure.  The  ap- 
pendage occupied  the  normal  position,  the  rest  of  the  body  waa 
well  formed,  and  the  child  intelligent. 

Defective  development  of  the  auricle  usually  corresponds  with 
malformations  of  the  external  canal  and  other  parts  of  the  ear, 


Malformed  Akbicle  and  Atresia  op  Meatus  (SchwarUe). 
and  operative  measures  are  advisable  only  in  very  exceptional 


Dr.  F.  H.  Schell,  of  Cincinnati,  Ohio,  reports  a  case  of  hyper- 
trophy of  tlie  auricle  in  a  boy,  the  other  auricle  being  of  normal 


Cais-ear  of  Left  and  Hypertrophy  of  Right  AuBtcLX  (Schwariie), 

size.    This  is  so  rare,  that  I  append  the  substance  of  the  Doc^r's 
report 
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"  Charlie  L,,  aged  five  years,  presented  the  niDgular  defortDity 
of  diSerent  sized  auricles.  The  lefl  one  was  mnch  the  lai^r  and 
thicker  of  the  two ;  was  very  red  and  vascular,  and  became  more 
BO  and  puffy  in  cold  weather  and  after  manipulation ;  it  lopped 
over,  which  made  it  only  the  more  conspicuous.  The  boys  called 
the  poor  little  fellow  '  lop  ear,'  and  '  iimley.' 

"  A  day  or  two  after  the  child's  birth,  his  parents  noticed  a  dif- 
ference in  the  size  of  the  ears,  and  discovered,  also,  a  couple  of ' 


Htpertbopbt  of  tuh  Adbicle  (Schell). 


tumors  in  the  scalp  above  the  lai^r  one.  The  lai^r  one  grew 
rapidly,  till  at  five  years,  it  was  3f  inches  long,  2^  inches  wide, 
and  proportionately  thick. 

"The  anxioiie  parents  had  consulted  many  physicians  and 
sargeons,  who  had  resorted  to  all  kinds  of  treatment,- cutting, 
blistering,  injections,  setons,  etc,  which  did  no  good,  but  de- 
■troyed  the  attollens  muscle  (accounting  partly  fur  the  lopping),  set 
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ap  violent  inflammation  and  erysipelas,  to  which  the  child  had 
twice  nearly  succumbed,  and  left  the  ear  covered  with  nnug^tly 
scars. 

"  The  little  tumors  in  the  scalp  had  been  extirpated,  but  others 
wise,  as  might  have  been  expected,  there  was  no  improvement  in 
the  hypertrophied  oi^n.  At  this  stage  of  the  case  I  was  con- 
sulted, and  I  decided  upon  an  operation  to  reduce  the  wze  of  the 
auricle,  though  with  some  mi^ivings  on  account  of  the  intoler- 
ance of  manipulation  previously  manifested.  At  the  first  opera- 
tion, the  patient  having  been  chloroformed,  I  excised  a  portion  of 

Fio.  65. 


Ths  Htpebtbofhibd  Adbicle  Afteb  tbb  Operation  (ScbeU). 

the  auricle,  brought  down  the  rim,  and  secured  the  edges  firmly 
and  evenly  with  half  a  dozen  wire  sutures  on  each  side.  The 
hemorrhage  was  quite  copious,  but  easily  checked  by  twisting  the 
cut  ends  of  the  arteries. 

"  I  used  Calendula  water  for  sponging,  and  gave  Aconite  for 
several  days  after  the  operation.  The  wound  heeled  promptly 
without  suppuration,  or  leaving  any  conspicuous  cicatrix  behind. 

"  The  ear  after  recovery  still  looked  thick  and  stumpy,  and  stood 
out  too  much  from  the  head,  to  relieve  which,  I  performed  a 
second  operation.     I  made  an  incision  in  the  cuticle  of  the  pos- 
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tenor  surfaoe  of  the  auricle  nearly  its  whole  length,  and  as  near 
the  line  of  junction  with  the  scalp  as  possible.  I  then  joined  the 
two  ends  of  this  incision  with  another  incision,  enclosing  an  ellip- 
tical piece  of  int^ument,  which  was  excised.  I  dissected  up  the 
whole  of  the  integument  of  the  back  of  the  ear  as  far  as  the  ex- 
ternal border,  and  removed  a  thick  layer  of  dense  cellular  tissue, 
then  brought  the  cut  surfaces  of  the  integument  together,  secured 
them  with  sutures,  applied  a  cotton  dressing  and  bandages,  and 
prescribed  Aconite.  The  wound  healed  again  very  kindly  by 
first  intention,  and  the  final  result  of  the  operation  was  excellent. 
The  ear  was  still  somewhat  thicker  than  the  other  one,  not  quite 
so  translucent,  but  otherwise  so  nearly  like  it  as  not  to  attract  any 
special  attention." 

Another  malformation  rarely  seen  is  the  existence  of  a  sinus 
more  or  less  deep,  situated  just  in  front  of  the  tragus,  and  called 
a  fistula.  They  are  mere  cul-de-sacs,  or  may  communicate  with 
the  tympanum,  and  are  thought  to  result  from  non-closure  of  the 
first  visceral  cleft  of  early  foetal  development*  If  thought  de- 
sirable, they  may  be  obliterated  by  cauterizing  the  lumen. 

There  are  acquired  deformities  of  the  auricle  from  faulty  ways 
of  wearing  the  hair,  veils,  bonnets,  and  caps,  which  should  be  a 
warning  to  mothers  and  doctors.  I  saw  a  gentleman  with  large 
sized  auricles,  which  projected  directly  outward  from  the  side  of 
the  head^  so  that  the  anterior  surfaces  looked  directly  forward. 
The  effect  in  both  front  and  back  view  was  very  ludicrous. 

The  auricles  may  be  made  to  stand  out  more  from  the  .head 
or  to  lie  closer  to  it,  by  the  judicious  use  of  elastic  pressure  and  a 
proper  arrangement  of  the  head  dressing,  during  the  early  plastic 
period  of  infancy. 

Erythema  of  the  Auricle. — This  condition  lies  between  the 
ruddy  hue  of  the  auricle,  which  is  said  to  result  from  a  person's 
talking  about  you,  and  that  of  true  dermatitis,  and  is  caused  by 
cold,  pressure,  friction,  and  injury.  It  is  a  simple  hypersemia  of 
the  organ  without  pain  or  swelling.  Restoration  to  a  normal 
condition  may  soon  succeed,  or  it  may  develope  into  a  more  se- 
rious affection,  as  eczema  or  erysipelas.  When  it  occurs  upon 
the  posterior  surface  of  the  auricle  and  the  mastoid,  it  runs  into 
Intertrigo,  which  may  depend  upon  local  irritation,  constitutional 
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disturbanoe,  or  temporary  paresis  of  the  cervical  sympathetic 
ganglia. 

Treaimeni. — The  physician  is  rarely  called  to  treat  such  a 
trifling  affection ;  the  diet  shoald  be  r^ulated,  and  the  proper  per* 
formance  of  the  vegetative  functions  secured  by  appropriate  medi- 
cation. A  soothing  local  application  may  be  required,  as  sweet  al- 
mond oil  {OL  Amygdalae  dtdeis),  cold  cream  ( Ung,  Aquct  Itosai)  or 
quince  seed  mucilage  {MueUago  Oi/dorm).  Apis,  Arnica,  Arsenic^ 
Belladonna,  Lachesis,  Pulsatilla,  Rhus,  and  Sulphur  should  be 
compared  for  internal  medication. 

Eiysipelas  of  the  Auricle. — Erysipelas  is  dangerous  when  it 
occurs  about  the  head,  and  in  the  auricle  it  is  no  exception,  as  it 
may  extend  into  the  meatus  and  thus  reach  the  brain.  It  is 
caused  by  cold,  bites  and  stings  of  insects,  traumatic  injuries, 
and  extension  from  contiguous  tissues.  There  are  the  usual 
symptoms  of  chill,  fever,  headache,  and  constitutional  disturb- 
ance. The  auricle  becomes  stiff,  deep-red,  shining,  and  swollen ; 
there  is  itching  and  burning,  with  exfoliation  of  cuticle,  and, 
sometimes,  crops  of  vesicles  and  small  blisters.  In  severe  cases, 
abscess  may  form  in  the  subcutaneous  cellular  tissue  of  the  au- 
ricle, as  in  the  phlegmonous  erysipelas  of  other  parts,  and  the 
pus  must  be  evacuated  early  to  prevent  distortion  of  the  organ. 
The  hearing  is  generally  somewhat  impaired.  If  the  disease 
extends  into  the  canal,  it  may  leave  a  chronic  dermatitis.  If  the 
raerabrana  tympani  and  tympanum  are  invaded,  an  acute  inflam- 
mation results  in  considerable  damage  to  the  auditory  apparatus, 
and  it  is  not  without  danger  to  the  brain. 

TrecUmerU. — The  patient  should  have  good  nourishing  food ;  a 
moderate  quantity  of  wine,  if  much  depressed,  and  be  kept  quiet 
and  comfortable.  Notwithstanding  the  warning  of  some  authors 
against  cold  applications  to  the  ear,  I  would  recommend  the  em- 
ployment of  cold  slippery  elm  {Ulmue  fulva  contusa)  poultices 
to  the  auditory  region  in  erysipelas,  as  the  mass  soon  becomes 
warm  ;  but  the  meatus  should  be  closed  by  cotton.  If  the  cold 
poultice  causes  more  than  momentary  chilliness,  apply  a  warm 
one,  and  renew  it  as  oflen  as  necessary  to  keep  the  auricle  moist 
and  comfortable. 

Another  application  that  has  proved  beneficial  is  the  blue-day 
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dressing  of  Dr.  Hewson.  CominoD  blue  clay  is  baked  in  an 
oven,  pulverized,  and  passed  through  a  fine  sieve.  Make  a  soft 
pultaceous  mud  of  this  by  stirring  in  water,  spread  it  upon  strips 
of  muslin,  and  apply  all  around  and  over  the  auricle.  Renew 
the  dressing  as  often  as  it  becomes  dry.  I  have  seen  this  appli- 
cation have  wonderfully  good  effects,  not  only  in  erysipelas,  but 
in  many  other  cutaneous  diseases,  during  my  walks  with  the  dis- 
tinguished surgeon  in  the  Pennsylvania  Hospital.  When  the 
dressings  are  renewed,  the  parts  should  be  washed  with  warm 
water,  and  the  meatus  carefully  cleaned  of  foreign  particles. 

Some  few  cases  will  not  tolerate  these  dressings,  but  are  im- 
proved by  the  application  of  cold  cream,  or  by  dusting  with  fine 
starch.  Every  case  is  a  law  unto  itself.  If  an  abscess  forms, 
it  should  be  opened  freely,  care  being  exercised  not  to  cut  the 
auricular  cartilage. 

There  are  no  special  symptoms  about  erysipelas  of  the  auricle 
to  call  for  a  different  treatment,  than  for  the  disease  elsewhere. 
If  it  occurs  with  headache  at  the  climacteric,  Apis  and  Lachesis 
may  prove  valuable.  Apis  is  indicated  by  sharp  pains  and 
oedema.  Aconite  is  sometimes  appropriate  in  the  early  stages, 
but  Belladonna  suits  most  cases  better.  Arsenicum,  Rhus,  and 
Sulphur  are  among  the  most  valuable  remedies,  and  Bryonia, 
Cinchona,  Ferrum,  Graphites,  Hepar,  Pulsatilla,  and  Phosphorus 
are  occasionally  indicated.  The  action  of  Apis  and  Rhus  is  some- 
times very  gratifying. 

When  the  erysipelatous  inflammation  extends  into  the  auditory 
canal  or  the  tympanum,  other  measures  may  become  necessary. 
Pain  should  be  combatted  by  syringing  the  ear  gently  with  hot 
water  for  some  time,  and  by  inflating  the  middle  ear  with  the 
air-bag.  The  canal  must  be  kept  clear  of  pus,  crusts,  and  scales, 
afid  the  dressings  may  extend  into  it. 

It  may  be  necessary  to  incise  the  soft  tissues  of  the  canal,  to 
relieve  tension  and  evacuate  pus.  Effusion  in  the  middle  ear 
may  call  for  paracentesis  of  the  membrane  and  other  proceedings, 
described  under  acute  inflammation  of  the  tympanum.  In  ery- 
sipelas it  is  desirable  to  be  very  conservative  in  surgical  opera- 
tions. 
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Frost  Bitten  Auricles. — ^The  anricles  get  frozen  frequently  in 
our  Northern  latitudes,  and  must  be  treated  carefully  to  avoid 
sphacelus.  They  are  pale,  stiff,  cold,  and  insensible,  and  the 
patient  may  not  at  6r8t  be  conscious  there  is  anything  the  matter 
with  his  ears.  The  pathological  condition  varies  with  the  se- 
verity of  the  freezing,  from  dermatitis  to  gangrene  and  sloughing. 

IVecUnient. — The  auricles  should  be  rubbed  gently  with  ice- 
water,  and  then  the  temperature  of  the  water  gradually  raised 
until  warm,  and  the  parts  become  thawed.  Then  apply  a  lotion 
of  carbonate  of  sodium  {Sodii  bicarbonas)^  Sss.  to  a  pint  of  water, 
for  a  few  hours,  and  give  Aconite  for  a  time.  Spirits  of  cam- 
phor {Spts.  GamphorcBJy  may  be  applied  to  the  auricle  about  three 
times,  at  intervals  of  several  hours,  and  then  the  parts  painted 
with  tincture  of  benzoin  (2V.  Benzoini). 

If  there  is  severe  pain.  Belladonna  may  be  useful.  If  vesicles 
form,  and  portions  of  the  pinna  look  purple  and  slough,  the  parts 
should  be  covered  by  vaseline  ointment  on  soft  linen,  and  Arsen- 
icum or  Rhus  given  internally.  Nitric  acid  is  serviceable  when 
the  skin  inflames,  cracks,  and  bleeds,  showing  its  impaired  vitality. 
Agaricus  is  said  to  relieve  itching,  and  cure  the  dry  scaly  oondi- 
tion  of  the  chronic  stage. 

Other  symptoms  must  be  met  according  to  general  principles* 
Sometimes  cartilaginous  nodules  form  in  the  pinna,  along  with 
new  cartilage,  and  are  quite  sensitive  to  the  touch.  When  gan- 
grene supervenes,  charcoal  poultices  and  surgical  operations  may 
be  necessary.  In  order  to  diminish  the  sensibility  of  the  frosted 
ear  to  cold,  it  is  recommended  to  bathe  it  daily,  during  the  sum- 
mer, in  a  solution  of  alum  (Alumen),  5ss.  to  a  pint  of  water. 

Ecsema  of  the  Auricle. — This  is  a  common  disease  of  the 
skin,  and  is  seen  occasionally  in  the  auricle  and  meatus,  where  its 
appearance  and  coui^  are  somewhat  modified.  It  is  seen  most 
frequently  in  children  and  females ;  in  those  suffering  from  gen- 
eral debility,  faulty  nutrition,  and  innervation,  and  having  a 
strumous  diathesis.  Among  those  thin,  pale,  half-famished  chil- 
dren of  the  poor,  who  fill  our  sunless  alleys  and  crowded  tene- 
ments, the  disease  is  most  prevalent;  but  indolent  and  overfed 
persons  living  in  luxury  are  liable  to  attacks  from  irritation  of 
the  alimentary  canal,  and  subjection  to  local  injuries.    Some 
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writers  think  menstrual  disorders^  and  the  approach  of  the  meno- 
pause are  potent  predisposing  causes. 

The  exciting  cBLUses  of  the  affection  in  the  auricle  are :  too 
warm  covering;  uncleanliness;  rubbing,  scratching  or  picking  the 
meatus ;  and  using  irritating  remedies  for  ear-ache. 

Acute  attacks  b^in  with  heat,  redness,  a  burning  sensation, 
itching,  and  swelling.  The  inflammation  spreads  slowly,  and  may 
pass  down  the  canal  to  the  tympanum,  and  even  along  the  Eus- 
tachian tube  to  the  throat,  where  its  character  becomes  changed. 

An  eruption  of  vesicles  soon  appears  upon  the  auricle ;  these 
break  early  and  pour  out  their  sticky  contents  over  the  surface, 
where  it  dries  and  forms  unsightly  scales  and  crusts.  If  a  crust 
is  removed,  the  surface  beneath  will  be  moist,  raw,  and  covered 
with  bloody  sero-pus,  and  this  condition  distinguishes  eczema 
from  many  other  skin  diseases* 

As  the  disease  advances,  the  crusts  break  and  serum  is  poured 
out  freely  to  thicken  the  disgusting  covering,  which  shows  deep 
cracks,  or  else  friction  and  accident  rub  them  off  and  leave  a  raw, 
wet  surface  with  bloody  points.  We  must  be  careful  to  diagnose 
this  condition  from  syphilis,  which  it  somewhat  resembles. 

The  auricle  upon  its  anterior  surface  is  very  richly  supplied 
with  sudoriferous  glands,  and  here  the  eczema  is  always  more 
succulent  and  severe. 

The  posterior  surface  of  the  auricle  is  liable  to  affect  the  con- 
tiguous surface  of  the  mastoid  by  friction  and  contact  of  the  dis- 
charge, the  skin  becomes  raw,  and,  unless  great  care  be  exerci^ 
to  keep  the  parts  separated  by  a  cloth  or  powder,  the  two  surfaces 
will  unite.  I  operated  upon  a  case  of  this  kind  in  a  little  girl, 
in  1879,  where  the  attachment  was  so  complete,  that  there  was 
merely  a  trace  of  a  sulcus  between  the  helix  and  the  side  of  the 
head. 

When  eczema  auris  has  become  chronic,  the  pinna  is  stiff,  thick, 
and  misshapen  from  various  cicatrices,  and  hypertrophy  of  the 
fibrous  tissue. 

Should  the  disease  extend  into  the  auditory  canal,  the  inflam- 
matory symptoms  will  be  more  decided.  The  skin  of  the  canal 
is  reddened,  the  periphery  of  the  membrana  tympani  and  borders 
of  the  manubrium  of  the  malleus  show  increased  vascularity^  and 
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tinnitus,  and  slight  deafness  ensue.  The  epidermis  of  the  parts 
is  rapidly  formed,  elevated  in  vesicles,  and  exfoliated ;  the  rete 
of  the  skin,  and  the  periosteum  covering  the  bone  are  thickened, 
and  dermatitis  blends  with  periostitis.  The  epidermic  cells  accu- 
mulate in  the  canal,  the  walls  are  covered  by  shreds  and  scabs, 
the  membrane  becomes  dirty  white  and  opaque,  and  the  exuda- 
tion of  serum  converts  the  di^bris  into  a  cheesy  fetid  mass,  which 
gradually  fills  the  whole  passage,  and  does  considerable  damage, 
if  not  removed  frequently. 

The  tympanum  sympathizes  by  hypersemia  and  pain  with  the 
contiguous  disease ;  the  membrane  may  rupture,  and  the  in'flam- 
mation  extend  to  the  middle  ear.  Eustachian  tube,  and  pharynx. 
Fortunately  these  complications  of  the  auricular  disease  are  rare. 

TreatmenL — ^The  hygiene  of  the  patient  must  be  regulated,  and 
any  errors  of  diet  corrected.  The  food  should  be  light  and  easily 
digested,  and  acid  fruits  will  prove  salutary. 

In  the  acute  stage,  the  parts  should  be  bathed  with  warm  water 
and  wrapped  in  cotton.  When  the  parts  become  moist  and  exco- 
riated, remove  the  crusts  by  picking,  and  washing  with  warm 
water,  or  apply  a  flaxseed  poultice.  Then  bathe  in  diluted  tar 
water  (Aqim  Picia  Hquidce);  in  a  solution  of  borax  {Sodii  6t- 
bcyras),  3ij  to  a  pint  of  water,  or  in  one  of  German  green  soap 
{Sapo  viridia),  Sss.  to  the  pint. 

Should  these  measures  fail  to  ameliorate,  or  should  there  be  an 
excessive  exudation  of  serum,  making  the  side  of  the  head  filthy, 
in  spite  of  the  care  exercised ;  it  will  be  beneficial  to  dust  over  the 
parts  with  a  powder  of  one  part  of  oxide  of  zinc  {Zirusi  oxidum) 
to  seven  of  fine  starch  or  powdered  rice  {Oryza).  Lotions  of  tar 
water,  diluted  tincture  of  arnica,  diluted  tincture  of  cautharides, 
solutions  of  carbonate  of  potassium  or  sodium  ;  glycerine,  cod- 
liver  oil,  castor  oil,  vaseline,  and  oxide  of  zinc  ointment  have 
been  extolled  by  different  authors.  I  have  used  tar  water,  vase- 
line, and  the  zinc  ointment  in  obstinate  cases  with  much  satisfac- 
tion, but  I  prefer  the  Hewson  earth  dressing  tb  all  other  external 
applications.  Clinical  experience  proves,  that  very  many  cases 
are  made  worse  by  oleaginous  preparations. 

In  a  very  severe  case,  in  the  practice  of  Dr.  L.  H.  Willard,  of 
AU^heny  City,  Pa.,  where  the  disease  covered  the  side  of  the 
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head  and  neck^  after  many  external  and  internal  remedies  had 
failed  to  improve  the  condition^  a  solution  of  nitrate  of  silver 
{Argent,  nitras  gr.  x^  Aqua  desL  fSj),  was  pencilled  over  the 
raw  surface  every  day,  and  brought  about  a  speedy  cure.  This 
experience  accords  with  that  of  Dr.  Knapp,  of  New  York  City, 
who  has  reported  a  severe  case  cured  with  the  silver  solution, 
and  extols  it  above  every  other  remedy. 

Whatever  is  done  externally,  the  internal  treatment  must  be 
petsistent  and  thorough.  Aconite,  Apis,  Belladonna,  Cantharis, 
or  Khus  will  suit  acute  symptoms  of  certain  cases.  Conium  is 
excellent  for  women  with  chronic  eczema  and  menstrual  difficul- 
ties. In  my  practice,  Arsenicum,  Calcarea  phos..  Graphites, 
Hepar,  Mercurius,  Ehus,  and  Sulphur  have  been  beneficial  and 
often  curative  in  appropriate  cases.  Other  medicines  worth  look- 
ing up  are,  Croton  tig.,  Calcarea  carb..  Iris  vers.,  Iodine,  Kali 
hydriod.,  Lycopodium,  Muriatic  acid,  Petroleum,  and  Pulsatilla. 

When  the  disease  extends  into  the  auditory  canal,  the  daily 
attention  of  the  physician  is  necessary  to  remove  the  crusts  and 
dirt  by  syringing  and  the  use  of  instruments,  in  order,  to  relieve 
from  irritation,  and  the  obstruction  to  hearing.  The  warm  douche 
will  allay  the  itching  and  inflammation,  and  should  be  used  several 
times  a  day.  Push  a  strip  of  cloth  wet  with  glycerine  and  water, 
or  smeared  with  vaseline  or  zinc  ointment,  a  little  way  into  the 
canal,  to  soothe  the  raw  surface.  If  the  affection  extends  deeper, 
the  complications  must  be  treated  according  to  principles  laid  down 
elsewhere. 

Skin  Diseases. — The  external  ear  is  subject  to  various  other 
skin  diseases.  Pemphigus,  Herpes,  and  syphilitic  Boseola  are 
frequent,  and  Condylomata  of  the  auditory  meatus  have  been 
seen  occasionally.  I  had  a  case  of  syphilitic  Psoriasis  upon  the 
outer  surface  of  the  auricle  of  a  woman,  which  disappeared  after 
a  course  of  Mercurius  corroeivus.  These  affections  should  be 
treated  by  the  appropriate  medicines,  as  they  are  when  seen  in 
other  parts  of  the  body,  and  complications  met  by  the  usual 
measures.  One  should  be  exceedingly  careful  to  cleanse  instru- 
ments in  hot  carbolized  water,  after  dressing  any  purulent  ear 
disease. 
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Funmcles. — Circumscribed  inflammations  of  the  subcutaneous 
•cellular  tissue  of  the  auricle  or  canal  are  denominated  boils.  They 
are  usually  indicative  of  improper  diet,  and  imperfect  assimila- 
tion. They  occur  upon  the  auricle  or  in  the  cartilaginous  portion 
of  the  canal|  upon  the  posterior  and  anterior  walls ;  sometimes 
one  follows  another  in  rapid  succession,  and  so-called  epidemics 
have  been  recorded.  They  are  frequently  excited  by  pus  coming 
from  middle  ear  disease,  and  by  astringent  and  irritating  washes^ 
and  are  occasional  complications  of  eczema. 

The  most  common  kind  met  with  in  practice  are  small,  hard, 
red,  and  painful,  especially,  if  they  occur  in  the  canal.  The  pain 
is  dull,  with  occasional  throbbings  and  sharp  dartings,  and  is  made 
worse  by  moving  the  auricle  and  the  lower  jaw.  The  tumors 
ripen  slowly,  and  may  undergo  resolution  by  absorption;  but 
usually  they  form  a  dull  gray  apex,  break  and  discharge  pus  and 
mortified  cellular  tissue  called  a  core;  they  disappear  without 
leaving  much  trace.  Others  are  large,  cause  considerable  swell- 
ing and  great  pain,  and  destroy  the  symmetry  of  the  parts. 

They  may  be  distinguished  from  osseous  tumors  by  the  acute 
symptoms,  the  location,  and  rapid  increase  in  size.  Sometimes 
the  membrana  tympani  becomes  very  red  and  swollen^  but  the 
history  will  differentiate  this  from  idiopathic  myringitis. 

Upon  the  auricle,  furuncles  are  manageable,  but  in  the  canal  they 
often  close  the  opening,  induce  deafness  and  noises,  cause  sympa- 
thetic swelling  in  the  tissues  and  glands  outside,  and  are  aoeompa- 
niedi  by  long,  heavy,  lasting  pain.  There  is  some  febrile  reaction, 
and  there  may  ba  headache  and. grave  cerebral  disturbance.  I 
have  known  swelling  just  inside  the  meatus  to  close  it,  a  furuncle 
to  break  inside  this,  and  the  confined  pus  to  press  inwards  upon 
the  membrana  tympani,  so  that  severe  pain,  tinnitus,  and  vertigo 
persisted^  in  spite  of  the  use  of  hot  douches  and  poultices^  at- 
tempts to  dilate  the  canal,  active  inflation,  and  the  administra- 
tion of  Aconite,  Belladonna,  and  Hepar.  A  free  incision  of  the 
canal  over  the  seat  of  the  phl^mon  relieved  greatly,  and  Kali  hy- 
driod.  brought  about  a  cure.  Sinuses  sometimes  remain  in  the  wall 
of  the  canal,  and  granulations  spring  up  at  the  opening  and  form 
polypi. 

lyecUmeni. — Belladonna  aborts  boils  if  given  early.  Touching 
them  with  a  drop  of  pure  Carbolic  acid  often  does  the  same. 
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Hepar  will  sometimes  repercuss  a  threatened  swelling,  or  failing 
in  this,  will  promote  ripening.  Mercury  is  useful  for  very  hard 
sluggish  swelling  with  considerable  pain.  Silicea  may  be  needed 
later.  Carbo  veg«  is  valuable  in  gross  habit  of  body  with  glut- 
tony. 

A  poultice  of  flaxseed  meal  {Lini  Farina)  should  be  applied  over 
the  auricle  when  it  alone  is  affected,  and  a  conical  poultice  in  cloth 
pushed  in  the  canal,  if  the  canal  is  the  seat  of  the  swelling.  In 
either  case,  the  whole  aural  r^ion  may  be  covered  with  a  poultice, 
as  the  danger  of  injuring  the  membrana  tympani,  or  promoting 
the  formation  of  polypi  by  their  use  is  exaggerated.  I  have  em- 
ployed them  for  six  or  seven  days  together,  and  have  never  yet 
seen  a  membrane  injured,  nor  a  polypus  formed  by  their  use. 
Warm  douches  are  very  agreeable,  and  cleansing  the  canal  with 
eotton  on  the  holder,  if  there  is  discharge,  may  be  necessary.  The 
pus  must  not  be  permitted  to  remain  deep  in  the  canal  and  upon 
the  membrane,  but  all  the  white  shreds  and  epidermic  scales  must 
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Furuncle  Knife  and  Curved  Bistoury. 

be  cleared  oat  daily.  Steaming  the  ear  is  a  pretentious  and 
troublesome  way  of  applying  heat  and  moisture,  but  is  excellent 
when  the  patient  is  nervous,  and  the  pain  is  violent  and  deep 
within  the  ear.  A  pledget  of  cotton  wet  with  glycerine  and 
pushed  in  the  meatus  will  frequently  allay  severe  }iain  from  a 
boil  in  the  canal. 

If  it  is  possible  to  determine  the  nodule  of  infarction,  and  it 
is  indolent,  and  will  not  yield  to  medicines  in  a  reasonable  time, 
I  think  it  good  practice  to  split  it  entirely  through  with  a  curved 
bistoury  or  furuncle  knife,  when  it  will  disappear  promptly ;  the 
parts  should  be  illuminated  well  by  the  head  mirror  during  the 
operation.  The  pain  from  the  cutting  is  endurable,  it  does  not 
last  long,  and  is  more  than  compensated  by  the  relief  from  the 
days  of  nursing  a  troublesome  customer.    The  bleeding  and  con- 
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Beqiient  relief  of  the  congestion  often  prevent  the  oocarrence  of 
secondary  boils. 

If  the  furuncle  is  opened  when  its  apex  is  formed,  or  it  breaks 
spontaneously,  it  is  well  to  squeeze  out  the  pus  and  core  of  the 
gangrenous  cellular  tissue.  Spontaneous  rupture  of  a  furuncle 
and  discharge  of  pus  does  not  always  relieve  pain.  It  is  then 
advisable  to  make  an  incision  through  the  swelling  down  to  the 
cartilage  and  bone,  in  order  to  insure  relief  from  pressure,  and  a 
free  discharge. 

When  there  are  symptoms  of  deeper  trouble,  inflation  must  be 
practiced  once  or  twice  a  day.  This  generally  disappears  after 
the  subsidence  of  the  furuncular  inflammation. 

Aconite  and  Belladonna  are  frequently  indicated  early ;  Hepar 
is  a  prince  among  remedies  for  these  pests.  Arnica  has  the  repu- 
tation of  breaking  up  the  furuncular  diathesis.  Arsenic,  Nitric 
acid.  Sulphur,  and  Phosphoric  acid  are  recommended  for  the  same 
purpose.  Granulations  sometimes  form  at  the  seat  of  the  furuo* 
cle,  and  should  be  touched  with  a  solution  of  nitrate  of  silver, 
X  grs.  to  an  ounce  of  water ;  a  mercurial  ointment  (Hydrarg. 
oxid,  rub.  gr.  v,  Uitg.  Vasdinia  5ss.)  is  a  good  application  to 
granulations.  A  course  of  sulphurous  or  alkaline  baths  will  be 
agreeable,  and  of  excell^it  hygienic  value. 

Anthxux. — Anthrax,  or  carbuncle,  sometimes  forms  in  the  au- 
ditory meatus,  causes  terrible  suflering,  endangers  the  integrity 
of  the  hearing,  and  threatens  life  itself.  It  consists  of  a  thick, 
boggy  swelling  of  the  skin  and  cellular  tissue,  ending  in  spha^ 
celus  of  connective  tissue,  and  diffused  obstinate  abscess.  It 
appears  as  a  very  painful  bluish  ■  swelling,  which  extends  later- 
ally, with  no  effort  towards  a  conical  elevation  as  in  a  furuncle. 
There  is  considerable  constitutional  disturbance,  indicated  by 
fever,  restlessness,  anxiety,  and  depression.  The  disease  is  a  sign 
of  depraved  blood  and  lowered  vitality,  and  the  adynamia  of  the 
patient  will  enable  one  to  diagnose  it,  when  it  occurs  in  the  audi- 
tory meatus,  more  than  the  local  symptoms,  which  at  first  can- 
not be  distinguished  from  those  of  furuncle. 

The  swelling  becomes  greater,  the  pain  terrific,  the  auditory 
meatus  closed  solidly,  and  delirium  with  grave  cerebral  symptoms 
occurs.    The  subcutaneous  connective  tissue  undergoes  sphacelus, 
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owing  to  the  deprivation  of  nutrition  by  the  violence  of  the  exu- 
dation, spots  in  the  skin  give  way  from  the  same  cause,  and  pus 
escapes  from  several  openings.  The  discharge  of  purulent  matter, 
blood,  and  shreds  of  dead  connective  tissue  goes  on  sluggishly, 
until  the  tension  is  relieved,  the  boundaries  of  the  infarction  are 
reached,  and  restored  constitutional  vigor  stops  the  destruction. 

TreatmenL — The  early  stages  of  anthrax  are  so  similar  to  those 
of  furuncle,  that  the  treatment  recommended  for  the  latter  affec- 
tion should  be  first  employed.  The  aural  region  should  be  kept 
covered  by  a  warm  flaxseed  poultice,  but  a  hot  hop  poultice 
{Humtdus)  saturated  with  laudanum  (Jr.  Opii)  should  be  sub- 
stituted when  the  pain  is  severe.  The  strength  should  be  main- 
tained by  the  most  nutritious  food,  and  frequent  doses  of  milk 
punch. 

The  centre  of  the  swelling  is  burned  out  with  caustic  potas- 
sium {Potasm  hydras)  by  some  practitioners;  others  recommend 
hypodermic  injections  into  the  tumors  of  a  solution  of  carbolic 
acid  {Addum  Carbolicum),  grs.  x  to  an  ounce  of  water.  Two 
or  more  deep  incisions  through  the  swelling  should  be  made 
parallel  and  along  the  auditory  canal,  free  bleeding  encouraged 
by  washing  the  parts  in  warm  water,  and  a  poultice  then  applied. 
Other  incisions  ought  to  be  made,  if  the  first  close  up,  and  the 
symptoms  grow  more  violent,  and  the  region  should  be  frequently 
washed  with  warm  water. 

Aconite,  Belladonna,  or  Hepar  sulph.  calc,  are  useful  early  in 
the  disease.  Arsenicum  is  a  valuable  remedy,  particularly,  in 
cases  characterized  by  severe  paroxysmal  pain  and  asthenia.  Apis 
and  Lachesis  are  highly  lauded  by  some  practitioners.  Nitric 
acid  is  considered  a  good  medicine  for  the  affection.  Phosphorus 
and  Secale  corn,  are  recommended  when  grave  cerebral  symptoms 
supervene  early  in  the  attack.  Carbo  veg.,  Mercurius,  and  Silicea 
have  their  advocates.  Cinchona  or  Quinia  sulph.  may  l)e  ad- 
ministered to  the  depressed  and  feeble,  and  Ferrum  phos.  is  both 
nutritive  and  stimulating  to  such  patients. 

It  may  be  necessary  to  give  the  patient  a  few  doses  of  Morphia 
(Morphias  sulphas),  if  the  pain  is  violent,  and  does  not  yield  to 
the  other  measures.  Chloral  {Chldral  hydrate)  is  rather  i)refer- 
able  to  Morphia,  when  there  is  much  cerebral  congestion,  and  it 
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may  be  admiDistered  to  an  adult  in  x  grain  doses,  every  hour,  till 
relief  comes.  If  the  inflammation  extends  to  the  tympanum, 
the  complications  should  be  treated  according  to  directions  given 
elsewhere. 

Abscess. — Inflammatory  aflections  about  the  ear  result  fre- 
quently in  abscess.  Disease  of  the  tympanum  or  of  the  mastoid 
cells,  frequently  causes  an  abscess  behind  the  auricle,  called  post 
auricular  abscess.  This  sometimes  becomes  as  large  as  a  pigeon^s 
egg,  and  makes  the  auricle  stand  out  at  a  right  angle  to  the  side 
of  the  head. 

The  glands  in  front  and  below  the  ear  become  swollen  and 
tender,  during  aural  and  throat  diseases,  and  sometimes  soften 
and  form  abscess.  When  in  front  of  the  auricle,  they  are  seldom 
serious.  A  very  formidable  abscess  occurs  occasionally  beneath 
the  stemo-cleido- mastoid  muscle,  below  the  mastoid,  either  from 
infiltration  of  pus  from  a  carious  temporal  bone,  or  from  obstruc- 
tion of  the  mastoid  vein  outside  the  skull,  in  the  mastoid,  or  at 
its  entrance  into  the  lateral  sinus.  In  the  latter  event,  the  whole 
side  of  the  neck  becomes  swollen,  boggy,  and  hard,  and  grave 
constitutional  symptoms  coexist. 

In  a  case  which  I  saw  in  consultation  with  Dr.  H.  W.  Fulton, 
of  Pittsburgh,  Pa.,  there  had  been  a  mild  acute  inflammation  of 
the  tympanum  with  discharge  of  pus,  and  soon  afterwards  the 
neck  began  to  swell.  The  lady  had  had  careful  nursing  and 
concentrated  nourishment,  and  poultices  and  the  appropriate 
medicines  had  been  employed.  The  pulse  was  rapid  and  feeble, 
the  skin  cold  and  clammy,  appetite  lost,  and  mind  despondent; 
there  was  a  little  pus  in  the  meatus,  but  no  obstruction  to  its  flow 
outwards,  and  no  signs  of  mastoid  disease  except  the  swelling 
below;  the  whole  side  of  the  neck  felt  like  a  piece  of  bacon, 
dense,  thick,  and  doughy.  The  patient  was  so  weak  she  could 
not  sit  up  long,  and  suflered  from  severe  headache  and  vertigo. 
Fluctuation  could  not  be  detected  with  certainty,  but  an  incision 
was  imperatively  demanded. 

The  patient  was  given  an  anaesthetic,  a  cut  two  inches  long  and 
one  and  a  half  inches  deep  was  made  down  to  the  mastoid  pro- 
cess, and,  yet,  no  pus.  There  was  no  mastoid  disease  at  all. 
Feeling  certain  there  was  matter  below,  the  incision  was  made  a 
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little  deeper,  just  below  the  point  of  the  mastoid,  and  at  least 
half  a  cupful  of  pus  came  welling  up  from  the  muscular  inter- 
spaces of  the  neck.  The  woman  recovered  rapidly  with  Cinchona, 
milk  punch,  and  good  diet.  This  case  corresponds  with  some 
cases  described  in  the  Archives  of  Otology,  and  was  undoubtedly 
an  instance  of  occlusion  of  the  mastoid  vein,  from  pressure  in  the 
mastoid  process,  or  slight  obstruction  in  the  lateral  sinus  from  a 
thrombus. 

Treaimeni. — A  patient  suffering  from  an  abscess  is  in  health 
below  par,  and  must  be  fed  well  and,  perhaps,  stimulated  some- 
what by  good  wine  and  milk  punch.  Apply  warm  poultices 
over  the  swelling  frequently,  and  when  the  presence  of  pus  is 
diagnosed  certainly,  let  it  out  by  a  free  incision.  The  presence 
of  pus  may  be  decided  in  doubtful  cases  by  puncturing  the  swell- 
ing with  a  hypodermic  needle,  and  attempting  to  withdraw  some 
in  the  syringe.  When  a  large  post-auricular  abscess  is  evacuated, 
it  is  perfectly  astonishing  what  a  hard- walled,  cupped  depression 
results.  After  such  an  operation  when  I  was  younger,  I  feared 
the  whole  mastoid  process  was  gone. 

Abscesses  about  the  ear  are  generally  complications  of  ear  and 
throat  diseases,  and  the  medicine  must  be  selected  according  to 
the  totality  of  symptoms.  This  cannot  always  be  done,  because 
certain  ear  symptoms  may  be  absent  in  a  pathogenesis,  that  other- 
wise fits  the  case  well.  A  patient  may  be  taking  Mercurius  or 
Pulsatilla,  for  a  middle  ear  affection,  when  the  swelling  begins. 
If  the  latter  is  accompanied  by  symptoms  which  overshadow 
those  of  the  ear,  follow  their  indications  and  the  characteristic 
symptoms  of  general  disturbance,  in  preference  to  the  aural  ones. 

Ear  symptoms  may  call  for  Calcarea  carb.,  yet,  the  superven- 
tion of  a  phlegmon  with  heat,  redness,  throbbing,  and  pain,  ac- 
companied by  full,  strong  pulse,  throbbing  carotids,  red  face, 
glistening  eyes,  and  severe  headache  will  indicate  Belladonna. 

Belladonna  suits  more  cases  of  abscess  in  the  early  stages,  than 
any  other  medicine.  Aconite  is  indicated,  where  there  is  much 
febrile  reaction.  Arnica  or  Cinchona  should  be  given  in  marked 
debility.  Bryonia  is  useful  when  the  swelling  is  caused  by  ex- 
posure to  cold,  it  is  painful  in  the  cold,  and  the  throat  and  chest 
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symptoms  of  the  remedy  are  marked.     Hepar  comes  Id  very 
soon,  and  is  very  extraordinary  in  its  action. 

I  treated  a  dentist  in  1879,  who  had  a  very  rebellious  inflam- 
mation of  the  tympanum,  which  in  spite  of  treatment  remained 
purulent,  painful,  and  threatening.  At  the  end  of  six  weeks,  a 
hard  tumor  the  size  of  a  pullet's  egg  formed  just  below  the  ear. 
Poultices  and  Aconite  were  prescribed  at  first  with  little  benefit, 
then  Hepar,  a  powder  four  times  a  day,  was  ordered,  and,  in  one 
week,  the  tumor  had  disappeared  without  leaving  a  trace,  and 
the  middle  ear  disease  was  also  cured. 

It  seemed  almost  incredible  that  so  large  and  hard  a  tumor 
could  disappear  completely  without  suppuration,  after  one  pack- 
age of  powders  of  the  third  trituration. 

Mercurius  is  needed  when  pus  is  forming  slowly,  and  is  sanious 
and  unhealthy.  Arsenic  is  capital  for  broken  constitutions,  and 
gangrenous  tendencies.  Silicea  will  prove  valuable  in  chronic 
suppuration,  and  Sulphur  is  indicated,  when  struma  is  marked, 
and  the  discharge  is  profuse  and  illaudable. 

Vascular  Ttunors. — The  auricle  and  external  meatus  are 
sometimes  the  seat  of  vascular  growths  and  swellings,  which  re- 
quire treatment  at  the  hands  of  the  aural  surgeon.  They  include 
simple  angioma,  cavernous  angioma  and  othsematoma. 

Simple  Angiomata. — These  tumors  consist  of  a  mesh  of  arte- 
ries and  capillaries,  numerous,  dilated,  and  tortuous,  which  are 
held  together  by  a  small  quantity  of  connective  and  adipose  tissue. 
Their  color  is  generally  violet  or  red,  but  is  sometimes  purple  or 
blue,  according  to  the  condition  and  more  or  less  stagnation  of  the 
blood. 

The  temperature  of  the  skin  over  these  tumors  is  increased,  the 
blood  can  be  mostly  pressed  out  of  them,  but  returns  quickly. 
They  form  usually  small,  superficial,  slightly  elevated  patches, 
tending  to  spread,  and  may  develope  into  large  tumors.  They 
include  nsevus  and  telangiectasis. 

Cayemous  Angiomata. — ^These  are  composed  of  venous  capil- 
laries and  veins,  which  are  dilated  into  alveoli,  or  spaces,  lined 
by  endothelium.  These  alveoli  communicate  freely  with  each 
other,  and  the  growths  resemble  the  corpus  cavernoeum  of  the 
penis. 
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They  are  usually  filled  by  venous  blood,  and  form  erectile, 
sometimes  pulsating  tumors,  though  they  may  remain  flat,  and 
be  little  elevated  above  the  surface  of  the  skin. 

They  feel  like  a  bundle  of  worms ;  the  blood  cannot  be  pressed 
out  of  them  entirely ;  they  look  blue,  and  frequently  reach  a 
large  size.  They  include  venous  tumor,  erectile  tumor,  and  aneu- 
rism by  anastomosis. 

Treatment — Many  medicines  are  recommended  for  these  tumors, 
but  cures  by  them  are  rare.  Aconite,  Kali  hydriod.,  Lycopodium, 
Phosphorus,  Pulsatilla,  Secale,  and  Thuja,  whichever  has  the 
nearest  corresponding  symptoms,  may  be  tried  in  appreciable 
doses,  but  operative  procedure  should  not  be  too  long  delayed. 
Surgical  measures  are  necessary  in  most  cases  to  get  rid  of  thef^ 
blemishes,  and  upon  so  exposed  a  part  as  the  ear  one  must  choose 
the  operation  cautiously. 

When  the  tumor  is  small,  the  meshes  may  be  injected  with 
fluid  extract  of  ergot  {Ergotcs  €xt.fluid.)y  or  persulphate  of  iron 
{Liq.  Ferri  permlphatis)  and  pressure  applied. 

An  excellent  method  is  to  heat  a  needle  red  hot  and  plunge  it 
through  the  growth  in  different  directions;  or,  if  a  galvano-cautery 
battery  is  at  hand,  introduce  its  needles,  the  positive  onefirsty  close 
the  circuit,  and  sear  the  parts  well.  After  either  of  these  appli- 
cations, one  should  poultice  the  part  with  flaxseed,  or  cover  it 
with  cold  cream  and  a  bandage. 

Subcutaneous  ligation  is  preferable,  if  the  tumor  is  larger, 
contains  much  blood,  or  is  elevated  much  above  the  surface  by 
wide  dilatation  of  the  vessels. 

Pass  a  strong,  waxed  silk  ligature  around  the  growth  by  ft 
needle  introduced  under  the  skin,  and  pushed  through  its  pune- 
tores  twice,  so  that  no  skin  be  included  in  the  circuit ;  then  draw 
tightly  and  tie  its  ends  quickly  together.  Or,  one  may  divide 
the  tumor  into  two  parts  by  a  double  ligature  carried  deep  be- 
neath it,  and  then  surround  each  half  by  its  ligature  in  the  usual 
manner.  It  is  well  to  remove  the  ligature  after  forty-eight  hours, 
in  order  to  prevent  too  much  sloughing  and  an  ugly  mark. 

When  the  tumor  is  quite  large,  and  wholly  beneath  the  skin, 
it  is  neat  practice  to  dissect  up  a  flap  over  it,  tie  all  the  vessels, 
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and  cut  it  out    This  lessens  cicatricial  contraction,  and  leaves 
almost  no  trace  of  the  operation. 

Vascular  tumors  are  not  to  be  trifled  with.  A  small  one,  if 
treated  improperly,  may  furnish  an  obstinate  and  shocking  hem- 
orrhage. Treatment  by  caustic  or  by  acupressure  is,  in  general, 
not  suitable  upon  the  auricle,  because  it  induces  sloughing,  and 
leaves  rough,  unsightly  scars.  In  case  the  growth  is  quite  large, 
covers  considerable  area,  or  involves  important  parts,  a  general 
surgeon  should  be  invited  to  take  charge;  the  sooner,  the  better, 
if  the  physician  is  at  all  timid,  or  a  bungler  in  his  use  of  instru- 
ments. 

Othflematomata. — Clinical  observation  and  experiment  prove 
that  these  curious  tumors  arise  in  most  cases  from  disturbance  of 
the  circulation  and  nutrition  of  the  ear,  in  sympathy  with  abnor- 
mal states  of  the  base  of  the  brain.  Traumatic  injury  causes  a 
few  cases,  as  in  pugilists  and  emulators  of  Pollux  and  Hercules. 

Idiopathic  cases  have  at  first  considerable  congestion  of  the 
head  and  auricle,  followed  by  rapid  eifusion  of  blood  between 
the  auricular  cartilage  and  its  perichondrium,  with  an  elevation 
of  the  superimposed  tissues.  This  happens  generally  upon  the 
anterior  surface,  within  the  concha  of  either  ear,  and  forms  a 
circumscribed  swelling.  The  tumor  is  hard  and  hot,  of  normal 
color  or  purple ;  it  fluctuates  a  little  upon  deep  pressure,  and  is 
accompanied  by  burning  pains  and  a  sense  of  weight.  The  dis- 
agreeable symptoms  soon  subside,  and  the  tumor  may  remain  in- 
dolent for  weeks  or  months*  The  blood  may  be  absorbed  grad- 
ually, leaving  the  auricle  not  much  injured ;  it  may  rupture  its 
coverings  spontaneously  and  cause  great  contraction  and  deformity 
in  healing ;  or  it  may  produce  ulceration,  sloughing,  and  gangrene 
of  the  auricle.  These  tumors  occur  frequently  in  the  insane,  and 
are  seen  occasionally  in  the  healthy ;  they  are  much  more  fre- 
quently met  with  in  men  than  in  women. 

TreatmeTii. — ^Belladonna  is  the  remedy  par  exceUeuGey  for  the 
early  stages  of  this  disease ;  it  is  especially  indicated  by  the  dis- 
turbance of  the  circulation  and  the  cerebral  symptoms.  Arnica 
is  indicated  by  a  bruised  feeling,  and  hard,  hot,  shining  swelling 
of  the  parts,  with  a  tendency  to  gangrene.  Arsenicum  will  be 
required  for  burning  red  spots,  blisters,  and  sloughing,  accom- 
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paoied  by  general  prostration.  Hamamelis  is  suitable  for  stupor, 
congestion  and  tightness  of  the  head,  a  venous  hue  of  the  swell- 
ing, and  considerable  prostration.  Secale  is  better  where  the 
tumor  is  dry,  cold,  hard,  and  insensible,  of  a  dark  color,  and  free 
from  offensive  odor. 

Local  treatment  in  these  cases  is  important.  The  weight  of 
evidence  is  against  evacuating  the  blood,  as  greater  deformity 
results,  than  when  spontaneous  absorption  takes  place.  Burnett 
advises  punctures,  only  when  there  is  great  pain.  Kirkbride 
recommends  ice  in  the  early  stages.  Ice  or  ether  spray  ought  to 
control  pain  until  it  is  relieved  by  yielding  and  adaptation  of  the 
tissues  to  the  exudation.  It  would  be  well  then,  to  bathe  the 
auricle  in  dilute  Arnica,  and  cover  it  closely  with  cotton.  Should 
ulceration,  abscess,  or  gangrene  supervene,  they  must  be  treated 
as  in  other  parts,  protecting  the  ear,  and  saving  as  good  an  auricle 
as  possible. 

Other  Tumors. — Almost  any  morbid  growth  that  occurs  in 
other  parts  of  the  body  may  appear  in  the  external  ear,  but  as 
their  description  and  treatment  are  fully  detailed  in  works  of 
general  surgery,  I  shall  not  say  much  about  them. 

Comedones. — These  blemishes  are  seen  in  the  concha;  the 
ducts  of  the  unusually  large  sebaceous  glands  here  become  in- 
flamed and  dilated,  and  their  greasy  contents  mixed  with  dirt. 
They  should  be  rubbed  hard  every  day  with  a  solution  of  caustic 
potash  {Potassii  hydras)  5j  to  a  pint  of  water. 

Sebaceous  Oysts. — ^These  growths  are  caused  by  the  inflam- 
matory closing  of  the  sebaceous  ducts ;  the  deep  part  of  a  gland 
becomes  dilated  and  filled  by  the  constantly  increasing  sebaceous 
secretion,  which  undergoes  fatty  degeneration,  and  resembles  de- 
composing cheese. 

Treatment. — The  only  certain  way  to  get  rid  of  these  cysts  is 
to  open  them  freely,  evacuate  their  contents,  and  cauterize  the  in- 
terior of  the  sac  with  acid,  or  else  dissect  them  out  altogether. 
One  may  give  Arsenicum,  Calcarea  carb.,  Hepar,  lodinum.  Kali 
bichrom.,  Lycopodium,  Mercurius,  Silicea,  and  Sulphur,  according 
to  the  general  symptoms  for  both  of  these  afiections,  in  order  to 
improve  the  nutrition  of  the  skin. 

Tophi. — ^Tophi  are  rough,  painful  nodules  sometimes  found 
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under  the  skin  of  the  auricle,  in  patients  of  a  gouty  oonstitntioo. 
They  have  been  analyzed  and  found  to  be  urate  of  sodium.  The 
mineral  body  excites  inflammation  around  it,  and  is  generally  in- 
closed in  a  nest  of  fibrous  tissue.  The  appropriate  constitutiooal 
medicines  should  be  given  as  indicated.  Simple  cerate  (Oerot 
simplex),  or  belladonna  ointment  ( Ung.  Bdhdonncd)  applied  to 
the  hard,  rough  skin  over  the  concretions,  will  relieve  pain.  If 
they  become  troublesome  they  can  be  cut  out  by  even  a  novice  in 
medicine. 

Enchondromata. — ^These  are  new  formations  of  cartilage. 
When  in  the  auricle  or  meatus,  they  are  generally  connected 
with  the  true  cartilage  and  perichondrium  of  the  organ.  They 
are  of  small  size  and  seldom  undergo  any  degenerative  changes, 
but,,  in  other  parts  of  the  body,  they  reach  a  greater  development, 
and  undergo  fatty,  calcareous,  and  ossifio  degeneration. 

Tt'ecUmerU. — It  is  not  proved  that  any  internal  medication  has 
any  effect  upon  these  growths.  They  are  hard  and  silex  is  hard, 
and  so  Silicea  is  given  empirically.  A  rational  treatment  would 
be  to  paint  them  with  tincture  of  iodine  {Tr.  lodinii),  or  apply  an 
iodine  ointment  ( Ung.  lodinii  comp.)  about  twice  a  week,  for  a 
long  period.  When  the  skin  over  them  becomes  irritable  from 
pressure,  cold  cream  or  vaseline  may  be  applied.  When  they 
are  unsightly  or  cause  inconvenience  or  pain,  they  may  be  removed 
by  the  knife,  care  being  taken  to  adjust  the  flaps  accurately,  in 
order  to  diminish  the  scar  and  distortion. 

Fibromata. — Fibromata  are  tumors  composed  of  a  network  of 
white  fibrous  tissue,  containing  a  few  yellow  elastic  fibres.  They 
are  seen  more  frequently  upon  the  auricle,  than  any  other  morbid 
growth,  because  ladies  persist  in  having  their  ears  bored  for  ear- 
rings by  jewelers  and  others,  who  are  ignorant  of  anatomy.  In 
the  lobe  of  the  ear,  at  the  seat  of  injury,  the  fibrous  tissue  under- 
goes hypiertrophy,  and  produces  tumors  of  variable  size,  I  have 
seen  them  from  the  size  of  a  pea  to  that  of  a  hen's  egg.  They 
are  often  met  with  in  negroes.  I  have  an  oval  one,  an  inch  io 
diameter,  and  two  inches  long,  removed  from  the  ear-lobe  of  a 
negress  by  Dr.  C.  M.  Thomas,  of  Philadelphia,  Pa.,  which  looks 
so  exactly  like  an  unpeeled  potato,  as  to  have  deceived  many  perr 
sons.    The  outside  is  reddish  brown,  the  enlarged  follicles  reseni- 
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ble  eyes,  and  the  cut  face  has  that  glistening  appearance  seen  in 
potatoes,  as  well,  as  in  sections  of  white  fibroas  tissue. 

Treatment. — These  tumors  are  so  closely  incorporated  with  the 
lobe,  that  it  is  probable  they  can  not  be  removed  thoroughly  ex- 
cept by  the  knife.  One  may  try  medicines  a  reasonable  time,  as 
fibroids  have  been  cured  by  medicines  alone.  I  saw  a  fibroma 
the  size  of  the  fist,  located  in  the  right  parotid  region  of  a  lad, 
that  was  removed  by  CaJcarea  iod.,  prescribed  by  Dr.  J.  H. 
McClelland,  of  Pittsburgh,  Pa. 

Arsenicum,  Baryta  carb.,  Caloarea  iod.,  Conium,  Kali  hydriod., 
and  Silicea  are  medicines,  which  promise  much,  and  have  cured 
some  cases.  They  may  be  used  in  rational  empiricism,  when 
symptomatology  does  not  point  directly  at  the  remedy. 

I  have  tried  some  of  these  modicines  in  such  cases  for  awhile, 
but  my  patients  have  either  taken  French  leave,  or  I  have  re- 
sorted to  operation  before  they  had  lost  confidence  and  patience. 

In  operating  upon  the  lobe,  make  a  /y-shaped  incision  with 
point  upwards  in  the  lobule,  dissect  out  the  tumor^  and  fasten  the 
edges  of  the  skin  together  with  pins,  and  a  figure-of-eight  ligature 
wound  over  their  ends.  Remove  the  pins  in  three  or  four  days, 
8up[)ort  the  wound  with  adhesive  plaster,  and  dress  with  simple 
cerate.  If  care  is  exercised,  little  deformity  will  result,  unless 
the  growth  is  quite  large. 

Fibromas  in  other  parts  of  the  auricle  are  rare ;  they  are  re- 
moved by  rigid  adherence  to  conservative  surgery,  in  order  to  save 
as  much  of  the  auricle,  and  to  distort  it,  as  little  as  possible. 
Sometimes  these  fibroids  return  after  removal,  being  of  a  sar- 
comatous character.  They  have  recurred  five  or  six  times  after 
extirpation,  however,  and  have  been  finally  cured.  In  rare  cases 
of  recurrence,  malignant  characteristics  have  developed,  and  life 
been  lost  by  extension  of  the  disease.  For  malignant  tumors, 
clinical  experience  has  demonstrated  the  value  of  thorough  courses 
of  Arsenicum,  and  of  Kali  hydriod.,  in  decided  doses. 

Sarcomata. — ^These  tumors  are  fibro-cellular  growths  with 
malignant  characteristics.  One  kind  has  a  preponderance  of 
round,  nucleated  cells,  and  is  called  round-celled;  another  is 
mostly  composed  of  spindle-shaped,  nucleated  cells,  and  is  called 
spindle-celled ;  and  still  another  has  such  large  succulent  cells. 
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as  to  merit  the  name  of  giant-celled.  These  varieties  of  cells 
are  frequently  united  in  the  same  tumor,  and  they  may  be 
mixed  with  pigment  and  other  kinds  of  normal  tissue.  These 
tumors  are  rare  in  the  auricle,  but  arise  sometimes  in  or  beneath 
the  parotid  gland,  and  grow  into  the  temporal  bone  and  outwards 
as  well.  Several  instances  are  upon  record,  where  such  tumors 
have  sent  processes  through  the  Glaserian  fissure,  and  invaded 
and  destroyed  the  ear,  causing  death  by  cerebral  complications. 

These  morbid  growths  are  recurrent  and  malignant,  and  the 
resources  of  medicine,  so  far,  have  been  of  little  avail  in  arresting 
their  fatal  progress.  Their  nature  cannot  be  determined  with 
certainty,  except  by  examining  a  section  of  the  heteroplast  under 
the  microscope;  hence,  the  reports  of  cures  of  sarcomas  by  medi- 
cines, where  the  diagnosis  rests  upon  coarse,  clinical  characters, 
are  of  doubtful  value. 

Treatment, — I  have  seen  two  cases  of  sarcoma  materially  im- 
proved by  the  continuous  administration  of  Arsenicum  iod.,  second 
decimal  trituration,  three  grains,  three  times  a  day.  By  improved, 
I  mean  that  the  secondary  tumors  ceased  to  grow,  and  became  some- 
what shrunken,  while  the  general  health  got  much  better.  I  have 
sometimes  used  Kali  hydriod.  in  the  same  potency  and  dose,  for 
a  time,  when  the  characteristic  irritation  of  Arsenic  has  appeared. 

Other  remedies  may  be  given  according  to  the  symptoms,  and 
the  judgment  and  experience  of  the  physiciun. 

Mercurius  merits  extended  trial,  since  certain  eminent  German 
physicians  have  cured  cancerous  tumors  with  it,  and  hold  the 
theory,  that  all  malignant  growths  are  remote  effects  of  syphilis. 
Calcarea  carb..  Sulphur,  and  Teucrium  are  reported  as  having 
cured  cases  in  the  practice  of  the  late  lamented  Dr.  Carroll  Dun- 
ham. 

Arsenic,  Aurum,  Belladonna,  Conium,  Calcarea  carb.,  Nux 
vomica,  Phosphorus,  and  Silicea  are  recommended  by  various 
writers,  and  should  be  given  when  their  characteristic  symptoms 
are  present. 

When  the  local  symptoms  form  almost  the  totality,  I  think 
steady  adherence  to  Arsenicum,  £ali  hydriod.,  and  Mercurius 
will  give  the  patient  the  best  chances  for  life. 

As  soon  as  it  is  certain  that  a  tumor  is  malignant,  it  is  oonsidered 
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good  practice  to  cut  it  out,  with  all  its  immediately  contiguous 
tissue.  Sarcomas  about  the  parotid  and  ear  have  not  been  cured 
by  this  procedure,  but  have  generally  returned  and  destroyed  the 
patient.  I  leave  the  propriety  of  interference  to  our  surgical 
writers;  I  would  extirpate  all  suspicious  growths  before  they 
become  unmanageable  from  size,  and  while  there  is  a  reasonable 
prospect  that  the  system  is  not  contaminated. 

Epitheliomata. — These  tumors  are  composed  of  epithelial  cells, 
aggregated  in  scales,  finger  like  processes,  and  globular  masses, 
lying  upon  the  papillse  of  the  skin  or  mucous  membrane,  and 
penetrating  into  their  fibrous  substrata.  Epithelioma  is  the  only 
malignant  disease  that  occurs  primarily  in  the  external  ear.  It 
affects  the  meatus  as  well  as  the  auricle,  and  generally  appears  as 
a  nodule  or  an  irritated  mole,  upon  the  skin.  This  begins  to 
exfoliate  scales  and  crusts,  and  when  they  are  removed  a  slight 
moisture,  and  some  reddened  papillse  are  found  beneath.  The 
ulcer  is  usually  shallow,  and  its  edges  are  red,  sinuous,  and  hard. 
Syphilitic  ulceration  occurs  in  this  region,  but  can  he  diagnosed 
by  the  local  appearances  and  history.  The  ulceration  extends 
laterally  faster  than  in  depth,  and  ultimately  destroys  the  auri- 
cle, and  extends  through  the  auditory  canal  and  ear  to  the  brain, 
if  not  arrested  by  treatment.  The  other  varieties  of  cancer  are 
so  rare  about  the  ear,  that  I  refer  to  works  of  general  surgery  for 
their  description  and  proper  treatment. 

TreaimenL — The  treatment  of  epithelioma  should  be  radical 
and  energetic.  If  the  symptoms  are  markedly  characteristic  of 
any  medicine,  it  should  be  tried  faithfully.  If  not,  as  is  frequently 
the  case,  the  local  symptoms  furnishing  the  sole  indications,  Arsen- 
icum iod.,  second  decimal  trituration,  should  be' given,  three 
grains,  three  times  a  day,  after  meals,  until  its  peculiar  pathoge- 
netic symptoms  appear  in  a  mild  degree.  If  the  growth  does  not 
begin  to  decline,  continue  the  medicine  in  smaller  doses,  and  wait 
a  little  while. 

Should  the  disease  remain  stationary,  or  advance,  try  Mercurius 
iod.  flav.,  second  decimal  trituration,  in  the  same  way.  If  it  fails, 
give  Eali  hydriod.,  two  or  three  grains,  dissolved  in  considerable 
water,  three  times  a  day,  until  the  disease  is  cured,  or  the  patient 
is  disgusted  with  the  medicine,  and  has  reason  to  be.    It  is  ad- 
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visable  during  the  trial  of  medicines  to  bathe  the  tumor  with  a 
solution  of  caustic  sodium  {Sodii  hydras),  gr.  xx  to  an  ounce  of 
water^  and  to  keep  a  compress  wet  with  the  same  upon  it  when- 
ever possible.  This  is  said  to  favor  exfoliation^  and  to  arrest 
the  penetration  of  the  cells.  Aurum,  Calcarea  carb.,  Carbolic 
acid,  Hepar,  Phosphorus^  and  Phytolacca  should  be  studied,  and 
may  be  tried  awhile,  provided  the  disease  is  not  making  rapid 
progress.  Should  this  be  the  case  at  any  time,  the  growth  and 
morbid  area  around  and  beneath  it  should  be  destroyed  by  caustic 
potassium,  nitric  acid,  nitrate  of  mercury,  chloride  of  zinc,  or  the 
galvano-cautery,  and  the  part  poulticed  until  the  slough  separates; 
then  dress  the  sore  with  carbolized  glycerine  or  linseed  oil  (OL 
lAni)  until  healed.  If  the  growth  returns,  repeat  the  process,  or, 
if  it  is  upon  the  auricle,  amputate  enough  of  this  to  remove  beyond 
the  shadow  of  a  doubt  all  the  outlying  cancer  cells. 

When  the  disease  has  extended  far  into  the  auditory  canal,  it 
should  be  treated  with  warm  douches,  poultices,  anodynes  for 
severe  pain,  and  one  of  the  medicines  mentioned  above.  If  these 
measures  are  faithfully  followed,  the  physician  will  have  done  ail 
in  the  power  of  man  to  save  his  patient. 

Injuries. — The  auricle  is  subject  to  contusions,  lacerations,  and 
various  wounds,  which  should  be  treated  upon  general  principles. 
Arnica,  Calendula,  Camphor  or  Alcohol,  diluted  by  water,  make 
good  local  applications.  It  is  better  in  repairing  damages  of  the 
auricle  to  use  interrupted  sutures  and  pins,  with  collodion  cover- 
ing, instead  of  adhesive  plaster,  as  the  latter  is  difficult  to  apply 
to  the  uneven  parts,  and  does  not  keep  in  place  well.  Sutures 
should  go  entirely  through  the  auricular  cartilage  if  necessary,  as 
they  do  no  serious  harm. 

The  commonest  injury  of  the  auricle  is  cleft  lobule,  from  the 
tearing  out  of  ear-rings.  The  edges  of  the  cleft  and  ends  below 
should  be  pared,  leaving  the  paring  of  one  side  attached  below 
for  a  flap ;  the  cut  surfaces  should  be  placed  in  apposition,  the 
flap  placed  across  the  cleft  and  over  the  other  end  of  the  lobule, 
and  the  parts  united  by  interrupted  sutures  upon  both  surfaces. 
Union  will  be  speedy  and  the  result  so  good,  that  few  persons 
will  ever  know  that  anything  has  been  done. 

Sometimes  the  auricle  is  attached  to  the  mastoid,  owing  to  n^ 
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lect  daring  the  healing  of  a  severe  eczema,  or  the  coDtractions  of 
a  burn. 

I  operated  upon  a  child,  having  from  the  former  cause  the 
auricle,  even,  to  its  helix  firmly  united  to  the  mastoid  by  dense 
fibrous  tissue.  Dissection  was  carried  down  to  the  cartilage  of 
the  inner  part  of  the  concha,  and  fibres  of  the  attollens  and  re- 
trahens  muscles  were  cut.  The  dressings  were  appropriate,  and 
kept  the  auricle  away  from  the  head,  yet,  the  cicatrix  finally  drew 
the  auricle  back  until  it  was  nearly  in  as  bad  a  position  as  before. 
I  think  it  would  be  better  in  such  cases  to  swing  a  narrow  flap  of 
skin  from  outside  the  region  into  the  sulcus  behind  the  auricle, 
that  contraction  may  be  distributed  where  it  will  do  less  harm. 

It  should  be  remembered  that  auricles  entirely  cut  off  and  cold 
have  been  attached  by  sutures,  have  become  gradually  vitalized 
and  united,  and  have  served  as  good  ears.  In  all  large  incisions 
of  the  auricle,  the  edges  of  the  wound  must  be  closely  fitted  and 
well  sutured,  and  the  auricle  kept  wrapped  closely  in  absorbent 
cotton  for  many  days. 

The  lobule  is  sometimes  much  elongated  from  habitual  pulling, 
and  from  wearing  heavy  ear-rings.  It  may  be  shortened  without 
danger.  In  the  few  cases  where  auricles  have  been  entirely  re- 
moved, it  seems  not  to  have  injured  the  hearing  much.  Plastic 
operations  are  useless  for  making  an  auricle,  and  artificial  ones 
are  now  made  very  beautiful  and  deceiving. 

Burns  over  the  auricle,  mastoid,  and  in  the  meatus  occasionally 
cause  hypereemia  and  middle  ear  disease.  The  Carron  oil,  one 
part  of  linseed  oil  to  two  parts  of  lime  water,  is  next  to  the 
blue  clay  treatment,  the  best  application  for  burns ;  Camphor  in 
oil  of  Chamomile,  gr.  x  to  an  ounce,  is  also  useful,  in  relieving 
pain  and  hastening  healing.  These  applications  are  far  superior 
to  the  Cantharides  and  Urtica  urens  treatment,  which  some 
practitioners  advocate  strenuously. 

Fracture  of  the  Auditory  Process. — A  blow  or  fall  upon 
the  head  is  followed  sometimes  by  a  discharge  of  blood  and 
serum  from  the  auditory  meatus.  Blood  may  come  from  a  sim- 
ple rupture  of  the  membrana  tympani,  but  if  it  is  followed  by  a 
disi*harge  of  serum,  it  is  pretty  good  evidence  of  a  fracture  of  the 
petrous  portion  of  the  temporal  bone.    This  may  occur  from  vio- 
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lence  to  the  lower  jaw,  by  which  its  condyle  in  upward  movement 
crushes  the  lower  wall  of  the  external  auditory  canal,  and  the 
fracture  extends  into  the  deeper  parts.  This  auditory  process, 
forming  the  posterior  wall  of  the  glenoid  fossa,  is  absent  or  de- 
fective in  childhood,  and  becomes  quite  thin  and  fragile  in  old 
people  from  friction  of  the  condyle,  especially,  if  they  are  tooth- 
less. The  accident  is  rare,  and  it  is  to  be  wondered  at,  when 
fractured  jaws  are  so  common. 

Treatment. — When  called  to  treat  a  fracture  of  this  r^ion, 
wash  away  the  blood  clots  by  a  syringe  and  cold  water.  If  the 
bleeding  is  copious,  and  ice  water  does  not  stop  it,  pack  the 
canal  with  styptic  cotton,  or  common  cotton  moistened  and 
rolled  in  Tannic  acid,  and  confine  it  by  a  bandage.  After  the 
bleeding  ceases,  cleanse  the  canal  with  warm  water  and  the  foun- 
tain syringe,  wipe  it  out  carefully  with  cotton  on  the  holder,  and 
examine  by  reflected  light.  The  lower  canal  wall  will  be  seen 
projecting  into  the  lumen,  and  presenting  an  opening,  through 
which  ragged  or  loose  bone  can  be  felt  with  a  probe ;  the  move- 
ments of  the  lower  jaw  will  be  very  painful. 

The  speculum  should  be  worked  gradually  in,  and  the  mem- 
brane examined.  If  it  is  intact,  it  is  probable  the  petrous  bone 
is  not  fractured.  If  torn,  and  blood  or  serum  oozes  through  the 
rent,  it  is  almost  certain  the  petrous  bone  is  fractured,  even,  if 
cerebral  symptoms  are  not  marked.  The  lower  jaw  should  be 
fixed  by  wiring  the  teeth  together,  and  by  bandages ;  the  canal 
pushed  into  position  if  possible,  and  the  ear  kept  clean  by  warm 
douches.  The  suppuration  should  be  guided  to  healthy  repair, 
and  sequestra  should  be  removed,  incising  the  canal  when  neces- 
sary. Symptoms  should  be  treated  as  they  arise  by  appropriate 
medicines. 

Fractures  of  the  canal  are  not  dangerous,  though  the  articula- 
tion of  the  jaw  is  sometimes  roughened ;  those  of  the  petrous 
portion  of  the  bone  are  in  most  cases  fatal. 

Persons  have  been  stabbed  and  shot  directly  in  the  auditory 
meatus.  A  man  received  a  bullet  in  the  meatus,  which  was 
found  buried  in  the  anterior  mastoid  cells ;  it  was  extracted  and 
the  jmtient  recovered. 

Foreign  Bodies.— Foreign  bodies  in  the  external  auditoiy 
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canal,  are  of  frequent  occurrence,  especially,  in  children.  They 
may  be  fluid,  semi-solid,  or  solid ;  mineral,  vegetable  or  animal. 
Some  originate  within  the  canal,  others  are  introduced  from  with- 
out. 

The  symptoms  vary  from  slight  uneasiness  to  atrocious  pain. 
Itching,  heat,  throbbing  pain,  tinnitus,  and  deafness  are  common 
symptoms.  They  sometimes  cause  fnmtal  headache,  lateral  neu- 
ralgia of  the  head  and  neck,  nausea,  vomiting,  cough,  convul- 
sions, and  insomnia. 

Among  those  things  originating  within,  are:  fluid  blood  and 
pus,  epidermic  scales,  glove-finger  epidermic  casts  of  the  canal, 
epithelial  plugs,  hardened  cerumen,  loose  hairs,  blood  clots,  in- 
spissated pus,  exfoliated  bone,  the  aspergillus  fungus,  and  mag- 
gots. 

A  child  that  I  was  treating  for  mastoid  caries  and  middle  ear 
disease,  had  a  sudden  stoppage  of  the  canal,  which  could  not  be 
remedied  by  syringing.  I  found  and  removed  from  the  bony 
canal  a  piece  of  bone  a  quarter  of  an  inch  in  diameter,  rough  and 
full  of  large  cells,  and  evidently  a  mastoid  sequestrum. 

Foreign  bodies  from  without  are,  fluids  of  difierent  kinds,  peas, 
beans,  beads,  buttons;  pieces  of  wood,  stone,  and  metal ;  worms, 
and  insects  of  different  species. 

Foreign  bodies  in  the  ear  usually  cause  abnormal  symptoms, 
and  these  are  more  decided  the  nearer  the  substance  is  to  the 
membrana  tympani  or  tympanum.  A  foreign  body  from  with- 
out may  remain  deep  in  the  canal  for  years,  and  not  cause  any 
more  important  symptoms  than  deafness  and  tinnitus.  One  case 
occurred  in  my  own  practice.  A  girl,  aged  eleven  years,  had 
always  (?)  been  deaf  in  the  right  ear.  One  day  she  had  pain  and 
itching  in  the  ear,  and  was  brought  for  examination..  The  audi- 
tory canal  was  filled  with  tolerably  hard,  dark  cerumen,  firmly 
adherent  to  the  wall.  After  syringing  and  some  manipulation, 
the  material  was  removed,  and  enclosed  in  it  was  found  a  small 
bean,  quite  hard,  and  the  color  of  burned  coffee  throughout.  It 
had  evidently  been  in  the  canal  for  years,  as  it  was  carl)onized 
and  preserved  by  the  cerumen,  and  no  one  knew  when  it  had  been 
introduced. 

Incredible  as  it  may  seem,  a  foreign  body  has  remained  in  the 
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canal  for  sixty  years  without  doing  much  damage,  and  this  should 
be  remembered  by  rough  fellows,  with  inappropriate  instruments, 
who  think  a  foreign  body  in  the  ear  must  be  removed  at  all 
hazards,  and  blindly  venturing,  do  great  damage  to  the  ear. 

In  the  Archives  of  Ophthalmology  and  Otology,  a  case  is  men- 
tioned, in  which  a  hard  rubber  eyelet,  placed  in  the  membrana 
tympani,  slipped  through,  and  remained  in  the  tympanum  for 
several  months,  the  membrane  healing  and  closing  perfectly: 
Little  trouble  was  experienced  from  the  strange  middle  ear  in- 
cubus, and  it  was  later  succeasfully  extracted  by  incision  through 
the  lower  part  of  the  membrane.  A  body  may  get  into  the  tym- 
panum, if  the  membrana  tympani  is  destroyed;  it  may  pass 
through  the  membrane  by  ulceration  or  violence,  or  an  incautious 
physician  may  push  it  through,  perhaps,  destroying  the  mem- 
brane by  his  ill-advised  attempts  at  removal.  Things  usually 
pass  into  the  tympanum  through  the  external  meatus  and  the 
membrane,  but  objects  have  reached  it  through  the  Eustachian 
tube.  There  is  a  case  upon  record  of  a  barbed  wheat-head  having 
passed  through  the  Eustachian  tube  and  out  of  the  external 
meatus,  after  great  suffering.  A  barley-corn,  straws,  pieces  of 
bougies,  and  other  things  have  been  forced  into  the  Eustachian 
tube,  but  not  far  enough  to  reach  the  tympanum. 

The  common  round  worm,  Aaearis  lumbrieoidea,  has  been  found 
engaged  in  tlie  Eustachian  tube,  but  from  some  cases  reported 
by  reliable  medical  men,  it  seems  they  sometimes  continue  their 
journey,  and  escape  by  the  external  auditory  meatus. 

Dr.  L.  W.  Reynolds,  of  High  Wycombe,  Eng.,  reports  the 
following  astonishing  case,  in  the  London  Lancet  for  December, 
1880. 

"On  March  3d,  I  was  called  to  see  a  woman,  aged  36  years, 
three  or  four  months  advanced  in  pregnancy.  She  was  in  a  low 
nervous  state,  and  had  been  suffering  since  Christmas  from  nausea 
and  vomiting.  About  two  weeks  before,  she  had  vomited  several 
round  worms,  and  about  the  same  timfe,  suffered  severely  from 
dyspnoea,  and  intense  pain  in  the  chent  and  abdomen.  Shortly 
before  my  arrival,  she  had  vomited  two,  and  three  more  were 
discharged^  from  the  nostril,  her  none  bleeding  first  for  three 
hours. 


FORBIQN   BODIES.  163 

'^I  prescribed  four  grains  of  Santonine  powder,  to  be  taken  at 
bed-time :  after  taking  which,  four  worms  were  passed  per  rec- 
tum for  the  first  time.  The  santonine  was  followed  next  morn- 
ing by  fifteen  grains  of  compound  scammony  powder,  when  a 
great  many  more  were  passed  per  rectum.  Three  or  four  hours 
after  taking  the  second  powder,  and  having  previously  suffered 
all  night  from  intense  earache,  a  neighbor  discovered  a  worm  pro- 
truding from  each  ear,  and  both  ears  bleeding ;  the  same  day 
three  others  came  away  from  the  ears,  two  from  the  left,  and  one 
from  the  right.  The  following  morning,  March  5th,  her  husband 
drew  another  from  the  ear,  and  again  another,  on  March  8th ; 
this  last  was  four  inches  long,  with  the  diameter  of  a  small  goose- 
quill.  A  large  number  were,  also,  discharged  each  day  by  the 
bowel,  making  in  all  seventy-four. 

'^  On  March  10th,  and  again,  on  March  13th,  my  patient  vom- 
ited a  large  quantity  of  dark  blood,  and  complained  at  the  same 
time  of  a  feeling  of  tenderness  in  the  abdomen  for  which  I  gave 
demulcents.  On  March  17th,  in  the  evening,  I  was  called  to  see 
her,  and  found  her  perfectly  insensible,  having  been  so  since  mid- 
day ;  the  temperature  was  below  normal,  but  with  a  fairly  good 
pulse ;  she  was  roused  again  about  midnight.  The  attack  ap- 
peared to  me  hysterical.  From  this  time  she  has  gradually  im- 
proved in  health,  but  has  had  occasional  attacks  of  diarrhoea. 

^^  May  12th.  For  the  last  few  days,  blood  has  trickled  from 
her  ears  and  down  her  throat,  which  she  coughs  up.  On  exami- 
nation with  the  auriscope,  there  is  now,  as  there  was  in  March, 
excoriation  of  either  meatus,  and  a  large  perforation  of  both  mem- 
brana  tympani,  but  the  sense  of  hearing  is  very  little  impaired. 

'^  Remarks. — The  history  of  this  case  appears  at  first  almost 
incredible ;  but  there  can  be  no  doubt  the  membranes  were  per- 
forated by  the  passage  of  the  ascarides.  In  addition  to  being 
vomited,  some  must  have  crawled  up  the  oesophagus  into  the 
fauces,  thence  some  found  their  way  into  the  nasal  passages,  and 
others  into  the  Eustachian  tubes,  perforating  the  tympanic  mem- 
branes, and  being  discharged  by  the  external  auditory  meatus.'' 

Dr.  C.  S.  Turnbull,  of  Philadelphia,  Pa.,  in  the  course  of  cor- 
respondence with  Dr.  Reynolds,  elicited  the  following  additional 
facts :  ^'  The  parasites  were  round,  with  five  transverse  marks, 
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tapering  at  either  end,  four  inches  long,  the  diameter  of  a  large- 
sized  Eustachian  catheter,  but  this  was  in  the  dead  contracted 
state.  I  regret  I  did  not  examine  the  parasites  microscopically, 
but  am  certain  they  were  ascaris  lumbricoides. 

"Three  months  previous  to  the  passage  of  the  worms,  my  pa- 
tient suffered  from  deep-seated  pain,  and  cracking  sensations  in 
the  ears.  This  was  relieved  by  a  purulent  discharge  from  the 
external  meatus,  and  at  the  same  time,  a  spitting  up  of  a  similar 
discharge.  This  had  a  very  bad  smell,  and  a  bad  taste ;  she  has 
been  bleeding  from  the  ears  at  intervals  up  to  the  present  time. 
With  the  otoscope  can  be  seen  in  the  right  ear  an  oval  aperture 
with  puckered  edges,  and  stained  dark  from  the  hemorrhage;  a 
loud-ticking  watch  can  be  heard  only  close  to  the  ear.  As  regards 
the  left  ear,  evidence  of  perforation  is  still  present,  but  the  edges 
are  in  closer  approximation  than  in  the  other." 

Dr.  John  Dickson,  of  Bedford,  Eng.,  in  the  Lancet  for  January 
1881,  referring  to  the  above,  says :  "  I  have  had  lately  a  some- 
what similar  case  under  my  care,  in  which  the  right  tympanum 
(membrane)  was  ruptured,  giving  rise  to  a  good  deal  of  hemor- 
rhage and  slight  deafness,  the  worms,  three  in  number,  escaping 
by  the  external  meatus." 

Dr.  W.  H.  Bennett,  of  Philadelphia,  Pa.,  furnishes  notes  of 
another  remarkable  case  :  "  A,  S.,  a  healthy  girl,  was  during  the 
first  half  of  her  eighth  year,  subject  to  occasional  slight  attacks 
of  earache.  When  eight  and  a  half  years  of  age,  she  had  an  at- 
tack of  scarlet-fever,  which  was  not  followed  at  the  time  by 
any  ear  trouble.  About  four  months  after  her  recovery  from 
the  fever,  she  began  to  have  occasional  attacks  of  earache 
in  the  left  ear,  which  continued  without  any  treatment  at  the 
hands  of  a  physician  for  five  months.  At  the  end  of  this 
time,  she  had  a  very  violent  attack,  lasting  several  days.  This 
was  treated  by  instillations  of  warm  oil  and  laudanum,  and  the 
external  application  of  poultices.  The  pain  was  excruciating, 
and  seemed  to  be  increased  the  first  day  by  the  use  of  the  oil  and 
laudanum,  but  on  the  second  day  it  diminished.  It  was  on  this 
day  th^it  I  saw  the  patient  for  the  first  time,  but  having  no  specu- 
lum sufficiently  small  with  me,  I  was  unable  to  do  more  than 
make  an  examination  of  the  external  portion  of  the  meatus. 
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Here  there  was  no  sign  of  inflammation,  but  the  meatus  seemed 
closed  by  swollen  mucous  membrane.  During  the  whole  of  this 
day,  there  was  great  itching,  and  towards  evening  the  child 
called  to  her  mother,  saying  that  there  was  something  crawling 
in  her  ear.  Before  her  mother  came  to  her,  she  put  her  hand 
under  the  poultice  and  pulled  something  from  her  ear,  which 
broke  in  two  while  pulling  it.  She  then  pulled  the  other  half 
out  of  her  ear. 

"  The  two  pieces  were  preserved  and  shown  to  me  about  twenty- 
four  hours  afterwards.  They  were  parts  of  a  lumbricoid,  appar- 
ently about  two  and  a  half  inches  long. 

'^The  child  had  no  further  trouble  with  her  ear,  and  has  not 
had  since  (nineteen  months). 

"  The  withdrawal  of  the  worm  was  not  accompanied  by  any 
blood.  The  ear  was  examined  a  few  days  afterwards  by  Dr.  A. 
G.  Heyl,  who  found  no  evidence  of  perforation. 

''  Under  the  use  of  Santonine  the  child  afterwards  passed  a 
single  lumbricoid  per  ahum.'' 

Dr.  Turnbull's  skepticism,  in  regard  to  Dr.  Reynolds's  case,  led 
him  to  publish  it,  along  with  these  others,  and  a  valuable  sum- 
mary upon  the  subject  of  lumbricoid  worms,  in  a  Philadelphia 
journal,  to  which  I  would  refer  those  who  desire  to  pursue  this 
subject  further.*  He  believes  that  these  parasites  can  pass  through 
the  Eustachian  tube  and  tympanum,  on  account  of  their  wonder- 
ful faculty  of  diminishing  their  size  by  elongating  their  bodies, 
and  their  power,  frequently  demonstrated,  of  insinuating  and 
forcing  themselves  through  small  apertures  and  passages. 

General  principles  will  indicate  the  treatment  necessary  for  such 
unique  cases. 

Treatment. — ^The  physician,  consulted  for  deafness  or  disorder 
of  the  ear,  will  often  find  the  external  canal  occupied  by  things 
not  suspected,  even,  by  the  patient,  as  in  the  bean  case  above  men- 
tioned, I  once  found  a  large,  dead  fly,  macerating  in  pus,  lying 
deep  in  the  canal.  He  will  be  obliged  to  remove  these  obstruc- 
tions to  view,  and  the  most  of  them  being  fluid  or  semi-solid  can 

*  The  Medical  and  Surgical  Reporter,  July  9, 1881 ;  Philadelphia,  Pa. 
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be  washed  out  by  a  well  directed  stream  from  the  syringe.  Thus 
dirt^  hairs,  epithelial  scales,  pellets  of  cerumen,  fluid  and  dried 
pus  and  blood,  and  small  objects  from  without  are  removed  with 
ease  and  safety. 

The  angular  forceps,  the  hook  and  ear  spoon,  or  the  cotton 
holder,  with  a  wisp  of  absorbent-cotton,  moistened  with  glycerine 
and  water,  may  be  necessary  to  detach  and  draw  out  hairs  and  an 
obstinate  particle,  now  and  then,  from  the  canal ;  but,  in  general, 
instruments  are  not  much  needed,  and  should  only  be  used  gently 
under  thorough  illumination  with  the  head  mirror.  No  groping 
in  darkness  with  instruments  is  allowable.  Fill  the  hard  rubber 
syringe,  and,  having  pulled  the  auricle  upward,  and  backward, 
inject  a  stream  of  tepid  water  forcibly  into  the  canal,  close  against 
the  upper  wall  at  first,  and  then  against  the  other  walls  in  suc- 
cession, in  order  to  get  behind,  and  not  drive  the  substances  fur- 
ther inward,  and  continue  injecting  until  most  or  all  of  the  ofiend- 
ing  material  is  removed. 

There  is  generally  a  chink,  or  space,  between  one  side  of  an 
object  and  the  canal  wall  for  the  passage  of  water.  After  syr- 
inging awhile,  it  is  frequently  necessary  to  loosen  scales,  plugs, 
and  cerumen  from  the  wall,  and  this  may  be  done  safely  with  the 
angular  or  Pomeroy  forceps  and  the  ear  spoon  and  hook,  under 
good  illumination. 

In  some  cases,  the  syringe  nozzle  can  be  pushed  in  beyond  the 
object  requiring  removal,  when  the  water  will  get  behind,  and 
exerting  much  pressure  outwards,  will  probably  force  out  the 
foreign  body.  Dr.  R.  T.  Cooper,  of  London,  Eng.,  has  invented 
a  useful  syringe  for  foreign  bodies.  The  point  of  the  nozzle  is 
curved  slightly,  and  the  lumen  for  the  discharge  is  close  behind 
the  point,  and  upon  the  convex  portion.  The  point  is  introduced 
beyond  the  object,  a  light  pressure  keeps  the  crook  against  it  and 
prevents  its  movement  farther  inward,  while  the  stream  flows 
past,  and  exerts  its  pressure  from  within  outwards  upon  the 
object* 

*  Clinical  Lectures  upon  iDflammation  and  Other  DiReases  of  the  Ear.  By 
Bobert  T.  Cooper,  A.B.,  M.D.,  Physician,  Diseases  of  the  Ear,  London  Elomoeo- 
pathic  Hospital.    Homceopathic  Publishing  Company,  London,  £ng.,  1878« 
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In  case  of  solid  bodies,  a  stick  with  one  end  covered  with  warm 
glue  may  be  introduced  through  a  speculum  and  kept  against  the 
object  in  the  canal  until  the  glue  is  cold,  and  the  object  is  fastened 
to  it.  Then  the  stick  and  foreign  body  can  often  be  removed 
together.  Small  insects  in  the  auditory  canal  are  easily  washed 
out.  Large  ones  require  a  little  extra  consideration.  The  so-called 
earwig  (myriapoda)  rarely  gets  in  the  ears.  I  have  lived  several 
years  in  the  tropics  and  subtropical  regions,  where  they  are  quite 
numerous,  and  never  met  with  an  instance  of  one  entering  the  ear. 
The  beetle  {coleoptera)^  and  the  bug  {hemiptera)  are  the  pests  that 
crawl  into  the  meatus,  down  the  canal,  and  bumping  their  antenna 
and  heads  against  the  membrana  tympani,  drive  the  patient  almost 
frantic.  The  more  one  tries  to  get  them  out,  the  harder  they  hold 
themselves  by  their  hooked  legs  and  mandibles ;  they  never  go 
backward  voluntarily,  and  cannot  be  made  to  do  so,  except  by  cast 
steel  persuasion. 

When  an  insect  of  one  of  these  orders  gets  in  the  ear,  the  first 
thing  is  to  kill  it,  as  its  movements  cause  severe  pain,  and  may 
set  a  child  into  convulsions.  Fill  up  the  ear  with  olive  oil  or 
alcohol.  The  oil  will  clog  the  spiracles  and  asphyxiate;  the 
alcohol  will  permeate  and  constringe  the  tissues,  and  produce  the 
same  result.  Then  use  the  syringe  and  warm  water  first,  and 
this  failing,  extract  the  insect  with  instruments. 

Dr.  J.  S.  Boyd,  of  New  Sheffield,  Pa.,  sent  me  a  patient  from 
the  country,  with  a  dead  bug  that  had  been  in  his  ear  two  days. 
He  had  suffered  great  pain,  until  he  had  drowned  the  animal  in 
coal  oil.  A  distressing  tinnitus  had  continued  since,  with  slight 
pain  and  heat  in  the  ear.  I  found  a  beetle  at  the  inner  eiid  of  the 
canal,  with  his  head  pushed  into  the  angle  of  the  anterior  lower 
wall  and  the  tympanic  membrane.  Syringing  failed,  and  instru- 
ments were  necessary  to  detach  and  remove  it 

Maggots  have  often  been  developed  from  eggs  within  a  dirty 
suppurating  ear.  They  are  easily  removed  by  filling  the  ear  with 
Bweet  oil  and  syringing.  A  German  physician  reported  a  case  in 
which  he  had  tied  a  piece  of  fresh  beef  over  the  ear,  and  in  a  few 
hours  removed  the  meat,  containing  all  the  maggots. 

Suppose  the  canal  is  bloody,  excoriated,  and  swollen  from 
attempts  of  friends,  and,  perhaps,  an  incautious  physician,  to  re- 
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move  a  foreign  body,  what  is  to  be  done  ?  Order  the  ear  syringed 
three  or  four  times  a  day  with  tepid  water,  apply  a  light  hop 
poultice  for  pain,  give  Aconite,  Arnica,  Belladonna,  or  whatever 
medicine  may  be  indicated  by  the  symptoms,  and  advise  patience. 
The  inflammatory  reaction  will  soon  subside,  when  the  measures 
advised  before  will  probably  relieve  the  sufferer. 

In  these  cases,  and  in  those  without  any  inflammatory  symp- 
toms, should  persistent  syringing  and  ordinary  instrumentation 
not  relieve,  an  aural  surgeon  should  be  called,  who,  with  greater 
experience  and  a  specialist's  set  of  instruments,  may  make  further 
trials.  A  number  of  very  fine  steel  probes,  with  one  end  bent 
at  a  right  angle  very  short,  are  very  useful  for  extracting  objects 
presenting  angles  and  depressions. 

A  hard  foreign  body  rarely  fits  the  canal  closely,  there  is  a  gap 
somew^here  around  the  periphery  through  which  one  of  these 
slender  probes  may  be  passed  on  the  flat,  the  crook  can  then  be 
turned  behind  the  object,  and  it  moved  outwards. 

Fig.  67. 


Cbow^s  Fobceps. 

Crow's  forceps  are  sometimes  useful.  The  looped  ends  may 
be  worked  beyond  the  foreign  body  and  then  closed  around  it, 
not  increasing  its  thickness,  and  then  withdrawn.  I  have  often 
succeeded  by  these  means,  when  usual  methods  have  failed.  The 
patient  must  keep  quiet ;  a  child  should  be  etherized ;  excellent 
illumination  by  the  head  mirror  is  necessary,  and  delicacy  of  in- 
strumentation a  sine  qud  non. 

The  use  of  instruments  is  justifiable,  even,  when  the  foreign 
body  has  reached  the  middle  ear,  provided  it  oa7i  be  seen. 

Attempts  to  remove  objects  from  the  ear  without  seeing  them 
are  unjustifiable,  and  have  had  the  saddest  consequences.  The 
auditory  canal  and  middle  ear  are  too  near  the  brain  to  be  punched 
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at  haphazard.  In  a  very  few  cases,  the  syringe,  forceps,  hooks, 
and  probes  fail,  and  a  button,  bead,  pebble,  or  bean  defy  all 
attempts  at  removal. 

If  the  membrana  tympani  is  perforated,  powerful  inflations 
through  the  Eustachian  tube  should  be  tried.     In  case  of  failure, 
introduce  the  Eustachian  catheter  and  inject  fluid  into  it,  through 
the  tube,  middle  ear,  and  external  canal.     In  both  of  these  ways,  ^ 
things  have  been  forced  out  of  the  middle  ear  and  auditory  canal. 

Should  an  object  be  frangible,  such  as  a  dry  pea,  or  bean,  and 
firmly  fixed  in  position,  I  would  recommend  the  use  of  the 
Bracket  Saw  drill,  or  the  Dental  Engine  drill,  to  break  it  up, 
diminish  its  calibre,  or  furnish  places  for  hooking,  as  in  judicious 
hands  such  drilling  is  less  dangerous  than  the  removal  of  exos- 
tosis from  the  canal,  now  a  recognized  operation. 

It  has  been  recommended  in  difiicult  cases  to  detach  the  auricle 
from  the  canal  just  behind  the  concha,  turn  it  forward,  and  then 
proceed  with  instruments  to  extract  the  oflending  body.  One 
might  do  this  for  a  dagger's  point  or  a  pistol-ball,  buried  in  the 
bone;  but  not  other,wise,  as  the  artificial  opening  furnishes  no 
more  room  for  manipulation  than  the  natural  one,  and  the  blood 
interferes  with  proper  work,  to  say  nothing  of  the  patient's  suf- 
ferings. 

If  the  foreign  body  can  not  be  removed  by  any  of  these  measures, 
leave  it  in,  and  keep  the  case  under  observation,  till  some  future 
day,  when  it  will  come  out,  perhaps,  from  the  simplest  measures. 
Remember  the  numerous  instances  upon  record,  where  various 
things  have  remained  in  the  canal  and,  even,  the  middle  ear  for 
a  long  time  without  doing  serious  damage. 

I  know  transatlantic  authors  teach  the  use  of  the  syringe  almost 
exclusively  for  foreign  bodies,  and  that  ^'all  instruments  are  full 
of  danger."  This  is  good  advice  in  general,  but  I  would  recom- 
mend the  use  of  instruments,  in  removing  foreign  bodiw,  to 
supplement  the  syringe,  and  to  supplant  it,  as  good  judgment 
shall  dictate. 

Cenimiiumis. — This  disease  occurs  in  youths  and  adults  and 
is  rare  in  children.  It  afi*ect8  the  clean  and  comfortable  person, 
living  at  ease,  as  well  as  the  mechanic,  exposed  to  the  dust  and 
dirt  of  workshops  and  mills.    It  seems  to  be  more  frequent  in 
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the  bilious,  than  in  other  temperaments,  and  is  often  symptomatic 
of  tympanic  disease. 

Normal  cerumen  is  composed  in  100  parts,  of  10  parts  of 
water,  26  of  fat,  52  of  an  oleate  of  potassium,  and  12  of  insoluble 
organic  matter,  containing  a  little  carbonate  of  calcium  and  so- 
dium. The  cerumen  of  the  ear  is  a  mixed  product  of  ceruminous 
^  and  sebaceous  glands,  with  epithelial  debris  and  dirt.  When  the 
secretion  of  cerumen  is  increased  above  the  normal,  or  it  is  un- 
healthy in  its  composition,  its  removal  by  desiccation,  contraction, 
and  falling  out  of  the  meatus,  aided  by  movements  of  the  jaw, 
as  in  health,  does  not  take  place  rapidly  enough  to  relieve  the 
ear,  and  it  accumulates  in  the  canal.  The  accumulation  is  usually 
slow,  but  may  be  very  rapid.  It  forms  a  homogeneous  mass,  or 
an  aggregation  of  several  layers.  The  mass  may  fill  the  lumen 
of  the  canal ;  become  augmented  by  dirt,  hairs,  epithelial  scales, 
and  fibres  of  linen  from  the  towel;  work  inwards  toward  the 
membrana  tympani,  and,  perhaps,  take  an  impression  of  it. 

It  causes  a  stopped-up  feeling  in  the  ear ;  cracking  sounds, 
sometimes,  when  chewing ;  an  itching  and  fulness  in  the  canal ; 
distressing  tinnitus,  often,  by  its  pressure  inwards  upon  the  mem- 
brane and  chain  of  bones ;  vertigo,  sometimes  of  years'  duration ; 
dry,  apparently  causeless  cough ;  dermatitis  of  the  canal  with 
thickening,  and  is  accompanied  by  deafness  and  occasional  pains. 

The  patient  scratches  the  meatus  with  his  finger,  a  match,  pin, 
or  pencil,  and  causes  thickening  of  the  skin  lining.  He  can 
frequently  improve  his  hearing  by  actively  shaking  a  finger 
pressed  in  the  meatus,  as  the  cerumen  is  often  displaced,  leaving 
a  passage  down  to  the  membrane.  A  passage  may  exist  to  the 
membrane  when  the  canal  is  nearly  full  of  cerumen,  when  a 
movement  of  the  auricle  or  jaw  may  close  it,  and  thus  bring  on 
sudden  deafness.  Outside  sounds  are  cut  off  and  internal  ones 
intensified,  so  that  the  cooing  rush  of  the  carotid  artery  current 
is  heard,  in  sounds  synchronous  with  the  pulse. 

When  the  wax  is  hard,  and  presses  much  upon  the  membrane, 
it  produces  atrophy  of  its  membrana  propria,  ulceration  of  its 
other  layers,  perforation  into  the  tympanum,  the  development  of 
polypi,  and  a  long  array  of  complications ;  it  has  been  known  by 
pressure  to  cause  absorption  of  part  of  the  bony  canal.     The 
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cerumen  does  not  always  take  the  shape  of  a  plug,  but  may  be 
pushed  into  various  shapes  and  positions  by  attempts  at  relief. 
It  may  cover  the  membrana  tympani  and  the  walls  of  the  canal 
like  a  coat,  hard  and  difficult  to  remove,  and  sometimes  to  diag- 
nose. Its  lime,  soda,  and  potash  may  form  concretions  of  stony 
hardness.  When  the  sebaceous  glands  are  more  active  than 
usual,  the  cerumen  is  light-colored  and  sometimes  fetid. 

An  excessive  amount  of  cerumen  occurs  from  hyperemia  of  the 
canal  from  local  irritation  or  inflammation  ;  this  congestion  may 
be  idiopathic,  but  it  is  oflener  symptomatic  of  middle  ear,  and 
throat  diseases.  I  have  generally  found  catarrh  of  the  tympa- 
num, coexisting  with  more  or  less  localized  hypersemia  of  the 
lining  of  the  canal ;  this  induces  slight  inflammation  of  the  ceru- 
minous  glands  and  hypersecretion. 

The  anatomical  relations  between  the  middle  ear  and  the  ex- 
ternal canal  are  such,  as  to  preclude  the  existence  of  disease  in 
one,  without  some  disorder  in  the  other. 

A  narrow  meatus  in  old  persons,  from  relaxed  auricle,  and 
altered  position  of  the  lower  jaw ;  a  slit-like  malformation  with 
very  tortuous  canal ;  an  excessive  growth  of  hair  in  the  meatus  ; 
and  the  presence  of  a  tumor ;  all,  by  interfering  with  the  spon- 
taneous falling  out  of  the  cerumen,  during  movements  of  the 
jaw,  frequently  cause  ceruminosis  from  mechanical  obstruction. 
I  have  had  several  examples  of  obstruction  and  accumulation  of 
cerumen  from  these  causes.  A  gentleman  and  his  daughter  have 
narrow  and  crooked  auditory  canals,  with  ceruminosis  and  slight 
secondary  middle  ear  trouble. 

The  age  of  the  ceruminosis  can  be  estimated  by  the  condition 
of  the  cerumen.  If  it  is  glistening,  soft,  plastic,  and  of  a  light 
chestnut  color,  it  has  accumulated  rapidly,  and  is  of  recent  for- 
mation. If  it  is  dull,  grumous,  hard,  crumbling,  and  of  a  dark 
chestnut-color,  or  even  black,  and  contains  hairs,  pellicles  of  epi- 
dermis and  concretions  of  lime,  it  has  accumulated  slowly  and  is 
ancient. 

7}reaimeifU. — The  soft  cerumen  may  be  removed  by  warm 
water  injections,  aided,  perhaps,  by  the  spoon,  or  by  the  cotton 
holder,  with  a  wisp  of  cotton  twisted  around  it  The  latter  is 
necessary,  frequently,  when  the  cerumen  forms  a  tenacious  coat- 
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ing  upon  the  walls  of  the  canal,  but  it  ought  not  to  be  wiped 
over  the  membrane.  When  particularly  adherent  and  difiBcult 
of  removal,  it  is  best  to  use  a  solution  of  bicarbonate  of  sodium 
in  glycerine  and  water  {Sodii  bicarb,  gr,  xx,  Glycerine^  Aqua  ded. 
aa  foj).  Incline  the  patient's  head  towards  the  opposite  shoul- 
der, fill  the  canal  of  the  affected  ear  with  this  solution,  and  hold 
it  in  for  five  minutes  every  day.  Continue  this  for  several  days, 
then  syringe  with  warm  water,  and  use  instruments  if  needed. 

Hard  plugs  of  cerumen  frequently  adhere  closely  to  the  canal, 
and  fill  it  from  its  cartilaginous  portion  to  the  membrane.  One 
is  often  necessitated  to  remove  these  at  one  visit.  Try  syringing 
with  warm  water,  then,  if  necessary,  use  the  spoon,  probes,  and 
forceps  to  loosen  and  break  up  the  mass.  Illuminate  the  canal 
well,  and  be  careful  not  to  injure  the  canal  walls.  Syringe  again 
forcibly,  and  use  the  soda  and  diluted  glycerine  if  needed.  By 
working  with  the  syringe,  the  mining  instruments,  and  the  sol- 
vent, large  masses  of  dense  cerumen  may  be  removed,  and  the 
canal  cleared  gently,  safely,  and  thoroughly  at  one  sitting. 

It  is  generally  better  not  to  be  particular  to  remove  every  par- 
ticle at  the  first  seance,  as  the  lining  of  the  canal  is  moist  and 
irritable,  and  excoriations  occur  easily.  When  there  is  no  neces- 
sity for  haste,  let  the  patient  use  the  soda-glycerine  solution  once 
a  day  for  a  while,  and  return  again. 

A  flake  upon  the  drum  head  will  often  cause  a  continuation  of 
tinnitus  and  other  symptoms.  After  removing  a  plug  of  old 
dried  cerumen,  there  is  often  found  quite  an  accumulation  of 
white  pellicles  between  it  and  the  canal,  adhering  more  or  less 
closely  to  the  latter.  They  are  epidermic  exfoliations  in  plaques, 
and  are  frequently  of  a  soapy  feeling  and  nasty  fetid  odor.  These 
should  be  removed  with  the  forceps.  If  they  continue  to  form, 
from  hypersemia  or  dermic  inflammation,  the  aurist  should 
brush  the  canal  with  spirits  of  camphor  (TV.  Camphorai),  or  a 
solution  of  nitrate  of  silver  {Argent  nit.  gr.  x.  Aqua  dest,  f5j), 
and  continue  the  soda-glycerine  instillation  once  daily  at  home. 
These  measures  will  generally  cure  the  skin  disorder,  but  may 
not  arrest  the  hypersecretion  of  cerumen.  I  have  painted  the 
canal  with  a  solution  of  nitrate  of  silver  {Argent,  nit,  gr.  v, 
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Aqua  dest.  fSj)  with  fair  success.  I  have  used  the  Phenol-Sodique 
undiluted,  in  the  same  way,  three  times  a  week,  with  the  result  of 
arresting,  in  some  cases,  the  excessive  glandular  action.  A  mer- 
cury and  vaseline  ointment  (Hydrarg.  oxid,  rub,  gr.  xx,  Vaseliney 
5j)  is  a  valuable  local  remedy  for  excessive  production  of  the  se- 
baceous glands,  furnishing  a  pale  yellow  pappy  cerumen.  At 
the  same  time,  I  have  given  certain  medicines  mentioned  below. 

When  the  membrana  tympani  has  become  involved  with  the 
canal  wall  in  a  subacute  inflammation,  it  has  lost  its  normal  color, 
and  become  somewhat  hypersemic  and  depressed.  Whether  this 
condition  depends  upon  pressure  of  secretions  in  the  canal  or 
coexisting  middle  ear  affections,  the  tympanum  should  be  inflated 
for  a  week  ,or  two  after  removal  of  the  cerumen,  in  order  to  re- 
lieve hypersBmia  and  push  the  membrana  tympani  and  the  chain 
of  ossicles  into  proper  position,  and  thus  relieve  the  pressure  upon 
the  labyrinth,  the  resulting  tinnitus,  and  other  affections. 

Cases  of  ceruminosis  of  not  long  continuance  are  very  amen- 
able to  treatment,  and  unless  there  is  some  deeper  complication, 
the  recovery  of  aural  integrity  will  be  perfect. 

Cinchona  produces  active  hypersemia  of  the  whole  auditory  ap- 
paratus, and  is  especially  useful  in  excessive  activity  of  the  ceru- 
minous  glands.  I  have  used  it  extensively  in  this  affection^  and 
am  satisfied  it  is  one  of  the  most  useful  medicines  that  we  have. 
It  is  more  adapted  to  adults,  where  the  cerumen  is  dark,  the  tem- 
perament bilious,  or  there  is  a  malarial  cachexia.  As  the  hyper- 
emia in  the  canal  in  most  cases  of  ceruminosis  coexists  with  con- 
gestion of  the  deeper  parts  of  the  ear  and  tinnitus,  the  relation  of 
the  medicine  to  such  cases  is  readily  appreciated. 

Pulsatilla  has  proved  curative  in  patients  of  lenco-phlegmatic 
temperament,  subject  to  frequent  catarrhal  attacks,  and  with  the 
cerumen  abundant,  soft,  and  yellow  brown. 

Arsenicum. — When  the  meatus  is  dry  and  scaly,  the  cerumen 
is  dark  and  forms  slowly,  and  there  is  deafness  and  subacute  in- 
flammation of  the  middle  ear  of  long  duration,  Arsenicum  long 
continued,  will  restore  the  ceruminous  glands  and  lining  of  the 
meatus  to  healthy  action,  and  benefit  the  tympanic  affection. 

Hepar. — ^In  some  cases,  the  sebaceous  glands  are  more  at  fault 
than  the  ceruminous,  and  the  accumulation  in  the  canal  is  whitish 
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yellow,  moist,  and  fetid.  For  this  condition,  there  is  nothing  better 
than  to  give  Hepar  internally,  cleansing  the  canal  with  Liq.  Po* 
tassii  upon  cotton,  and  applying  the  mercury  and  vaseline  ointment 
daily.  Beyond  these  remedies  I  have  nothing  further  to  offer  in 
this  connection,  but  I  assure  my  readers,  that  the  abnormal  ac- 
tivity of  the  glands  of  the  external  auditory  canal  can  be  arrested 
by  persistent  local  and  internal  treatment. 

Acute  Dermatitis  of  the  External  Auditory  Canal. — Besides 
the  mild  inflammation  of  the  external  auditory  canal  already 
described,  there  are  others  peculiar  to  the  region,  which  require 
special  consideration.  Acute  dermatitis,  superficial  inflammation 
of  the  canal,  or  external  otitis,  is  a  disease  sui  genetna.  It  is  often 
limited  to  the  cartilaginous  portion,  but  may  affect  the  whole 
canal  and  the  surface  of  the  membrana  tympani.  It  is  caused  by 
cold,  affections  of  the  throat,  erythematous  diseases,  getting  sea 
water  in  the  ear,  dropping  in  various  kinds  of  lotions,  scratching, 
picking,  and  tearing  the  skin  by  ear  spoons,  sticks,  hair  pins,  and 
pencils,  and  by  the  development  and  growth  of  different  varieties 
of  a  fungus  called  Aspergillus. 

Its  active  period  lasts  from  three  or  four  days,  to  two  weeks  or 
more;  it  may  become  chronic,  and  continue  for  months  or  years, 
when  caused  by  erythematous  disease,  typhoid  fever,  and  parotitis. 

The  disease  begins  with  heat,  dryness,  fulness,  itching,  burn- 
ing, and  slight  pain  in  the  external  auditory  canal.  An  ignorant 
patient  will  do  almost  anything  to  relieve  the  annoying  itching 
and  burning,  and  he  scratches  and  tears  with  the  first  thing 
handy,  a  match  or  pencil,  or  he  drops  in  some  cure-all  recom- 
mended by  Mother  Grundy,  and  thus  aggravates  the  disease. 
Shooting  pains,  not  very  severe  or  persistent,  now  occur;  the 
canal  lining  becomes  swollen  and  very  sensitive  to  the  touch ;  the 
canal  is  diminished  in  diameter,  especially,  at  its  deep  portion,  so 
that  the  membrana  tympani  is  shut  off  from  view  by  folds  or 
ridges ;  and  there  is  slight  fever  and  headache.  When  the  osseous 
portion  of  the  canal  and  surface  of  the  membrane  participate  in 
the  inflammation,  the  pain  is  more  severe,  and  there  is  tinnitus, 
vertigo,  and  deafness.  The  glands  of  the  canal  pour  out  a  soft 
yellowish-white  mixture  of  cerumen,  sebaceous  matter,  and  serum, 
or  of  creamy  pus  sometimes  showing  blood.     In  some  cases,  the 
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sero-purulent  discharge  is  quite  free.  The  epithelium  becomes 
soft,  moist,  and  thick,  and  may  separate  en  masse  from  the  dermis, 
resembling  dirty  white  paper.  Sometimes  little  masses  are  syringed 
away,  that  are  thought  by  the  uninitiated  to  be  wads  of  paper, 
which  the  patient  has  put  in  the  ear  and  forgotten.  Occasionally, 
dark  pultaceous  masses  or  dense  fibrillated  shreds,  covered  with 
black  dots,  cling  tenaciously  to  the  canal  or  membrane,  and  are 
removed  with  difficulty.  They  are  composed  of  the  mycelium 
and  spores  of  some  variety  oi  Aspergillus^  a  kind  of  mould,  which 
has  either  caused  the  disease,  or  become  developed  in  the  nidus  of 
inflammatory  debris,  or  in  olive  oil,  dropped  in  for  earache. 
When  the  disease  is  caused  by  the  parasite,  it  is  called  Otomycosis. 

If  the  canal  is  cleaned  out  and  examined  at  this  stage,  the 
walls  are  found  covered  by  a  thin  epidermis,  that  is  pink  in  the 
cartilaginous  portion,  and  cherry  red  in  the^)sseous ;  the  mem- 
brana  tympani  is  of  dull,  diffused  red,  with  vesseb  running  upon 
it  from  the  periphery,  and  a  streak  of  them  in  the  position  of  the 
malleus  handle,  but  the  process  of  bone  cannot  be  distinguished, 
and  the  light  triangle  has  disappeared.  A  perforation  may  exist 
in  the  membrane,  and  the  tympanum  be  diseased  primarily  or 
secondarily  to  the  disease  of  the  canal,  especially,  if  the  patient 
has  scrofula. 

These  conditions  are  generally  present  when  the  case  has  run 
several  days  without  treatment,  and  the  mixture  of  sero-pus, 
glandular  exudations,  and  epidermic  tissue  has  filled  the  canal  and 
pressed  inward  against  the  membrane. 

One  must  look  sharp  afler  granulations,  polypi,  and  perfora- 
tions of  the  membrane.  The  bony  structure  may  be  inflamed  or 
in  a  condition  of  caries,  though  these  are  rare  complications  of 
simple  attacks.  In  strumous  constitutions,  one  may  have  grave 
lesions  accompanying,  which  I  shall  mention  later.  In  milder 
cases,  where  the  exudation  and  exfoliation  have  not  been  so  great, 
the  osseous  portion  of  the  canal,  and  the  membrane  may  be  only 
a  little  hyperaemic,  the  pain  trivial,  the  malleus  and  triangle 
plainly  visible,  and  the  hearing  little,  if  any,  affected.  The  dis- 
ease resembles  eczema  somewhat,  but  differs  from  it  in  its  exuda- 
tion, and  the  absence  of  vesicular  eruption  and  crusts. 

The  inflammation  may  subside  spontaneously  without  treat- 
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ment  and  leave  no  sequelae,  but  such  a  result  is  exceedingly  rare. 
It  has  been  my  experience  to  find  two  distinctly  defined  morbid 
conditions  of  the  auditory  canal,  clearly  traceable  to  the  external 
otitis ;  one  resulting  from  mild  attacks,  and  another  from  severe 
ones.  Chronic  Dermatitis  of  the  canal  is  sufiSciently  expressive 
of  one  kind,  and  Chronic  Adenoid  Dermatitis  of  the  other. 

Treatment. — The  very  first  thing  to  do  is  to  clear  out  the  audi- 
tory canal  by  a  gentle  and  prolonged  syringing,  with  a  warm 
decoction  of  hops  [Humutus),  This  will  remove  material  that 
obstructs  the  view,  and,  perhaps,  presses  upon  the  membrana 
tym})ani ;  soothe  the  ear ;  and  relieve  congestion  and  pain.  The 
canal  should  be  dried  out  with  absorbent  cotton,  and  a  little  roll 
of  muslin  smeared  with  cold  cream,  be  pressed  in  with  a  probe. 
This  should  be  removed  and  the  canal  syringed  with  the  warm 
hop  tea,  three  or  four  times  a  day  or  oftener,  if  the  pain  or  in- 
flammatory products  make  it  necessary. 

When  the  pain  is  severe,  a  hot  decoction  of  poppy  heads  {Pa- 
paver)  may  be  used  instead  of  hops.  If  pain  is  still  persistent, 
put  a  grain  of  Morphia  in  a  teaspoonful  of  hot  water,  and  instill 
a  few  drops  every  fifteen  minutes,  or  apply  a  hop  poultice  wet 
with  laudanum  over  the  ear. 

Should  the  Aspergillus  fungus  be  detected  by  the  microscope 
in  the  discharges,  and  the  disease  seem  to  depend  upon  its  pres- 
ence, if  the  syringing  does  not  destroy  it  entirely,  as  it  often 
does,  strong  alcohol  must  be  poured  in  the  ear  and  allowed  to 
remain  a  short  time,  or  a  solution  of  hypochlorate  of  lime  [Cal- 
di  hypochhras  gr.  ij,  Aqua  f5i)  may  be  usal  instead.  After 
the  parasite  is  killed,  go  on  as  usual  with  the  appropriate  treat- 
ment. 

Aconite  or  Belladonna,  according  to  the  indications,  should  be 
given  freely  in  water.  For  an  adult,  put  ten  drops  of  the  tinc- 
ture in  half  a  glass  of  water,  and  give  a  teaspoonful  every  hour 
or  two,  until  the  pain  diminishes;  then  give  it  less  frequently. 
The  patient  should  be  kept  in  a  warm  room,  drink  lemonade 
freely,  and  have  the  diet  restricted  in  regard  to  meats.  If  tin- 
nitus and  deafness  are  marked,  an  inflation  with  the  air-bag 
ought  to  be  given,  at  first,  once  or  twice  a  day.  The  membrana 
tympani  should  be  examined  closely  for  perforations,  because 
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sometimes  disease  of  the  middle  ear  may  be  the  cause  of  the  ex- 
ternal trouble,  and  an  excoriating  discharge  pass  outward  through 
an  obflcure  perforation  in  the  membrane.  Such  cases  require 
different  treatment,  which  will  be  found  described  under  Acute 
Inflammation  of  the  Tympanum. 

Perforations  arising  from  the  external  disease  demand  more 
careful  syringing  and  less  of  it.  In  case  the  osseous  portion  of 
the  wall  is  not  very  sensitive  nor  much  swollen,  push  a  piece  of 
absorbent  cotton,  smeared  with  cold  cream,  down  to  the  mem- 
brane. This  keeps  the  membrane  clean  and  favors  healing.  In 
one  case  treated,  the  round  perforation  closed  after  two  applica- 
tions. This  packing  is  often  successful  in  closing  the  hole  in  the 
chronic  stage.  Small  perforations  of  the  membrane  show  a  dark 
spot,  a  hole  in  the  membrane,  and  darkness  beyond,  like  the  pupil 
of  the  eye.  Large  perforations  permit  the  rosy  and  sometimes 
granular  inner  wall  of  the  tympanum  to  be  seen  plainly.  An 
increase  of  deafness  and  pain  in  the  ear  and  side  of  the  head  is 
good  evidence  that  the  middle  ear  is  attacked. 

Perforation  of  the  membrane  may  be  detected,  when  it  can  not 
be  seen  under  good  illumination  through  a  speculum,  by  inflating 
with  th^  air-bag.  If  perforation  exists,  the  air  will  hiss  or 
whistle  out  of  the  hole.  This  ean  be  heard,  and  the  orifice  found, 
by  observing  the  membrane  while  the  patient  inflates  by  Val- 
salva's method. 

Sometimes  the  acute  dermatitis,  instead  of  advancing  inward, 
extends  deeper  into  the  cellular  tissue;  the  canal  walls  and  parts 
around  the  auricle  swell  considerably,  and  the  case  advances  into 
one  of  phlegmonous  inflammation.  This  requires  poultices,  in- 
cisions, Hepar,  Mercury,  etc. 

Pulsatilla  is  an  excellent  medicine  after  the  primary  symptoms 
of  an  acute  dermatitis  have  passed  away.  It  is  needed  when  the 
inflammation  has  invaded  the  middle  ear  and  throat,  and  there  is 
a  true  mucous  catarrh,  indicated  by  the  light  bland  dischai^ 
from  the  ear  and  pharynx. 

Cftamomi^.— When  the  discharge  is  slight,  the  pain  moderate, 
and  the  restlessness  and  irritability  are  out  of  all  proportion  to 
the  aural  affection,  a  few  doses  of  Chamomilla  improve  the  con- 
dition of  the  ear,  and  act  like  a  charm  upon  the  nervous  system. 
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Hepar  is  useful  in  strumous  constitutions^  where  the  disehai^ 
from  the  ear  causes  an  eruption  of  vesicles  and  pustules,  and 
breaks  in  the  skin  do  not  heal  readily,  but  incline  to  ulcerate. 

Calcarea  carb.  is  occasionally  indicated  in  scrofulous  patiente 
with  maraspnus,  debility,  great  sensitiveness  to  cold,  and  liability 
to  take  cold  easily. 

The  congestion,  increased  exfoliation  of  epithelium,  and  hyper- 
secretion of  the  glands  gradually  diminish,  if  the  canal  is  treated 
as  detailed,  and  then  syringing  once  a  day  with  simple  tepid 
water,  and  applying  a  fold  of  linen  covered  with  cold  cream  will 
h&sten  the  cure.  Should  this  and  internal  medication  not  suffice, 
one  may  try  a  lotion  of  sugar  of  lead  (Plumbi  acetas  gr.  v.  Aqua 
dest.  fSi),  swabbed  over  the  canal  with  cotton  on  the  holder, 
which  I  have  found  an  excellent  stimulant  to  healthy  action. 
This  may  be  warmed  and  a  little  poured  in  the  ear  with  a  tea- 
spoon, and  allowed  to  remain  several  minutes  before  removal, 
but,  in  case  of  perforation  of  the  membrane,  this  last  method  of 
application  for  obvious  reasons  is  inappropriate. 

When  the  wall  remains  hypersemic,  the  hypersecretion  and  ex- 
foliation moderate,  along  with  too  much  moisture,  a  solution  of 
nitrate  of  silver  {Argent,  nit,  gr.  x.  Aqua  desL  fSi)  should  be 
applied  to  the  walls  with  cotton  or  a  camel's-hair  brush,  every 
day  or  two,  till  improvement  is  manifest.  Persistence  in  the 
measures  laid  down  will  probably  cure  the  disease,  but  should  it 
become  chronic,  the  further  treatment  must  be  sought  under  the 
chronic  forms  mentioned  below. 

These  attacks  are  frequently  indicative  of  imperfect  nutrition, 
and  where  repair  is  not  prompt,  and  the  patient  does  not  eat  and 
digest  well,  I  frequently  prescribe  a  little  of  Speer's  Port  Wine, 
to  be  taken  with  the  meals.  I  believe  the  use  of  wine  in  the 
treatment  of  some  diseases  both  rational  and  scientific,  and  though 
my  own  habits  are  almost  those  of  a  teetotaler,  I  believe  the  in- 
fluence of  reformed  drunkards  in  the  cause  of  temperance  has 
scared  American  medical  men  into  intemperate  abstinence  from 
good  remedies,  which  our  transatlantic  brethren  find  so  beneficial 
and  necessary  in  disease. 

Ohronic  Dermatitis. — This  dise&se  of  the  canal  is  frequently 
a  sequela  of  acute  dermatitis,  and  of  eczema,  but  may  arise  idio- 
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pathicallj  from  sympathy  with  middle  ear  or  throat  disease.  I 
have  seen  this  most  frequently  in  the  bilious  and  lymphatic  tem- 
peraments. It  is  characterized  by  fulness,  itching,  and  discom- 
fort of  the  ear ;  the  ear  is  sensitive  to  cold,  and  there  is  deafness, 
tinnitus,  and  hypertrophy,  with  exfoliations  of  the  epidermis. 
The  walls  of  the  canal  may  show  thin  scales  and  shreds  of  epi- 
dermic tissue,  and  small  particles  of  dirty  white  sebaceous  cerumen 
adherent  here  and  there,  but  mostly  along  the  cartilaginous  part, 
and  at  its  junction  with  the  osseous  portion.  Many  of  the  epi- 
dermic shreds  must  be  seized  by  forceps,  in  order  to  detach  them, 
and  this  frequently  causes  bleeding  and  severe  pain,  owing  to  the 
congestion  and  hypersesthesia  of  the  canal. 

The  epidermis,  dermis,  and  subcutaneous  cellular  tissue  in  some 
cases  are  considerably  thickened,  so  that  the  canal  is  narrowed 
into  strictures,  especially,  at  the  junction  of  the  cartilage  with  the 
bone,  and  the  surface  has  a  hard,  rough  feeling,  when  a  probe  is 
drawn  over  it,  much  like  that  conveyed  to  the  mind  by  dragging 
a  lead  pencil  over  the  outside  of  a  cloth-covered  book.  This  true 
hypertrophy  looks  something  like  coarse  yellow  sand-paper,  is 
most  rebellious  to  treatment,  and  takes  the  name  of  Ichthyosis,  or 
Pachydermatitis. 

The  membrana  tympani  appears  about  the  same  in  the  three 
stages  of  dermatitis ;  it  is  dirty  white,  dull,  and  opaque;  the  light 
spot  is  diminished,  bisected,  or  obliterated ;  the  malleus  has  a 
visible  leash  of  vessels  along  its  handle,  and  around  the  periphery 
of  the  whole  membrane  a  false  areas  senilis  of  epidermic  thicken- 
ing is  perceived. 

When  tympanic  disease  without  perforation  coexists,  the  mem- 
brane may  show  a  dull  gleam  of  maroon  color  through  its  posterior 
half,  and  be  depressed  and,  perhaps,  distorted  in  various  de^i^rees. 

When  this  disease  is  not  treated  at  all,  or  is  aggravated  by  the 
frantic  attempts  of  the  patient  to  stop  the  itching,  with  ear  picks, 
pencils,  etc.,  or  by  pouring  olive  oil  or  glycerine  into  the  ear 
from  time  to  time,  an  accumulation  of  morbid  material  occurs, 
and  blocks  the  canal,  so  that  the  already  impaired  hearing  is  still 
further  diminished ;  but  the  canal  is  very  dry,  and  the  product  of 
the  skin  and  glands  usually  desiccates,  and  shrinks,  and  seldom 
amounts  to  enough  to  act  as  a  plug  to  the  meatus. 

12 
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Treaiment. — Many  works  upon  the  ear  do  not  deign  to  men- 
tion or  to  give  any  treatment  for  this  common  disorder,  and  some 
that  do,  reveal  the  poverty  of  the  author's  therapeutic  resources. 
The  condition  of  the  canal,  middle  ear,  and  Eustachian  tube 
should  be  interrogated  carefully.  Obstructions  to  a  view  of  the 
membrane  should  be  syringed  away  by  tepid  water,  and  pulled 
away  by  the  angular  forceps.  The  walls  and  membrane  should 
be  cleaned ;  sometimes,  I  wet  cotton  on  the  holder  with  glycerine 
and  water,  equal  parts,  and  wipe  them  gently.  One  cannot  be 
too  gentle,  because  the  membrane  is  always  very  sensitive,  and 
both  it  and  the  canal  lining  are  hypersensitive  in  the  affection 
under  consideration. 

If  the  membrane  is  opaque  and  depressed,  or  there  are  symp- 
toms of  middle  ear  complications,  inflation  with  the  air-bag  should 
be  given  twice  a  week,  or  daily,  if  the  symptoms  are  active  and 
important. 

If  the  canal  wall  is  hypersemic,  as  it  usually  is,  apply  about 
twice  a  week,  a  nitrate  of  silver  solution  {Argent,  nit.  gr.  v,  Aqua 
dest.  fSj)  with  a  wisp  of  cotton,  or  a  camels-hair  pencil,  to  the 
whole  diseased  surface.  This  relieves  the  itching,  and  stimulates 
the  skin  to  healthier  action.  In  the  interval  of  the  silver  appli- 
cations, the  patient  may  drop  in  equal  parts  of  glycerine  and 
water  once  daily.  Vaseline  is  a  better  application,  if  the  skin  is 
thickened  and  roughened  by  hypertrophy,  and  not  much  con- 
gested. If  there  is  true  Ichthyosis,  diluted  Iodine  (2V.  lodmU 
5ji  Alcohol  3iij)  should  be  painted  over  the  thickened  part  about 
twice  a  week,  and  vaseline  rubbed  over  afterwards.  These  local 
measures  are  necessary  to  effect  a  cure,  and  are  all  I  can  recom- 
mend from  experience.  No  cotton  should  be  kept  in  the  ears, 
unless  cold  air  causes  considerable  pain ;  then  it  should  be  re- 
moved as  soon  as  the  warm  house  is  entered. 

Hepar. — When  the  ears  ache  in  the  cold,  and  are  very  sensi- 
tive to  touch,  the  membrane  is  opaque  and  thickened  from  slight 
inflammation  of  the  tympanum,  and  the  throat  is  frequently  a 
little  sore  without  there  being  any  objective  signs  of  it,  I  have 
found  Hepar  a  most  useful  medicine.  Inflation  should  be  prac- 
ticed once  or  twice  a  week,  or  oftener,  if  the  Eustachian  tube 
does  not  open  freely.     Dr.  Cooper,  of  London,  has  cured  anal- 
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ogous  cases  with  Hepar,  as  recorded  in  his  treatise,  but  I  mast 
say,  that  my  observations  upon  this  application  of  the  medicine 
were  recorded  in  my  case  books,  a  year  or  more  before  I  had  the 
pleasure  of  reading  his  individual  experience.  Confirmed  by  two 
independent  observers,  in  numerous  cases,  the  medicine  rises  to 
the  rank  of  a  specific. 

Oinehona, — It  has  been  repeatedly  demonstrated  that  Cinchona 
produces  hypersemia  of  the  auditory  apparatus.  Guided  by  its 
aural  pathogenesis,  I  have  used  it  often  in  chronic  dermatitis  of 
the  canal,  with  rather  active  determination  of  blood  to  the  walls, 
tinnitus  of  the  ringing  variety,  slight  pains  and  pulsations,  and 
uncomfortable  sensations  about  the  head.  The  disease  is  quite 
prevalent  in  persons  living  in  malarial  regions,  and  some  of  the 
symptoms  enumerated  are  periodically  aggravated.  I  cannot  say 
from  experience,  whether  large  doses  of  quinine  taken  for  ague, 
or  the  malarial  cachexia  often  apparent  in  the  patient,  is  the 
cause  of  the  disease  in  the  auditory  canal,  but  I  do  know,  that 
Cinchona  and  Quinia  sulphate  are  proved  remedies  in  my  hands 
for  its  cure.  The  medicine  is  the  essential,  the  preparation  used 
immaterial,  but  the  quantity  must  be  appreciable  to  cure  this 
most  persistent  aural  affection.  It  is  astonishing  how  the  grand 
characteristics  of  a  remedy  will  sometimes  describe  a  morbid  con- 
dition. 

Nux  Vomica. — The  disease  under  consideration  occurs  most  fre- 
quently in  dark  bilious  individuals,  who  are  hypochondriacal,  irri- 
table, and  impulsive.  They  have  digestive  troubles,  flatulence, 
constipation,  a  muddy  complexion,  tendency  to  severe  neuralgias, 
gouty  pains  here  and  there,  frequent  chilliness,  and  many  of  the 
symptoms  detailed  above.  In  such  persons,  Nux  vomica  strikes 
the  mark  in  the  centre,  and,  by  improving  the  general  health,  and 
stimulating  the  vaso  motor  nerves  of  paretic  vessels,  cures  chronic 
aural  dermatitis. 

Silicea. — When  the  skin  has  become  thick  and  rough  like  hog's 
hide,  and  partially  closed  the  canal,  Silicea  may  be  tried,  but  I  have 
not  had  much  success  with  it.  If  a  stricture  exists  in  the  canal, 
it  may  be  dilated  by  laminaria  {laminaria  digitata)  tents,  intro- 
ducing a  larger  size  every  day.  Too  much  should  not  be  at- 
tempted at  once;  care  must  be  exercised  not  to  push  the  tent 
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against  the  membrane,  and  it  must  be  removed  for  awhile,  if  the 
pain  becomte  severe.  Besides  the  above  medicines,  for  internal 
use,  I  have  tried  Arsenicum,  Kali  bichrom.,  Calcarea  phos.,  and 
Thuja  with  not  encouraging  results,  and  several  others  as  inter- 
current remedies  for  temporary  conditions. 

I  believe  careful  attention  to  the  local  treatment,  and  the  per- 
sistent use  of  one  of  the  medicines  mentioned  will  in  most  cases 
bring  about  a  cure,  but  this  may  be  hastened  by  improved  nour- 
ishment, a  trip  to  the  mountains,  and  banishment  of  "  carking 


care. 
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Ohronic  Adenoid  Dermatitis. — This  disease  results  generally 
from  an  acute  dermatitis  or  eczema,  but  may  occur  from  sympa- 
thy with  middle  ear  affections.  It  is  the  variety  of  dermatitis 
seen  in  lymphatic  temperaments,  and  the  strumous  diathesis. 
There  is  itching,  fulness,  tinnitus,  and  deafness,  but  pain  is  slight 
or  absent. 

The  surface  of  the  canal  under  the  discharge  is  yellowish  gray, 
or  may  be  red,  but  it  is  not  so  much  congested  nor  so  sensitive, 
as  in  the  preceding  disease.  Soft  dirty-white  shreds  of  exfoliated 
epithelium  are  found  partially  detached  in  places,  others  lie  loose 
in  the  canal,  mingled  with  soft,  fetid,  cheesy,  grayish  masses  of 
sebaceous  matter  and  cerumen,  moistened  by  a  small  quantity  of 
ci-eamy  pus.  This  stuff  covers  the  walls  with  a  pasty  coating, 
accumulates  in  all  the  depressions,  especially,  at  the  attachment 
of  the  cartilaginous  portion  of  the  canal  to  the  osseous  process^ 
and  may  fill  the  entire  canal,  excoriate  and  cause  ulceration  of 
the  canal  walls,  and  press  upon  the  membrana  tympani. 

The  membrana  tympani  may  be  dull,  opaque,  and  thickened, 
but,  if  the  disease  has  existed  some  time  without  proper  treatment, 
it  has  more  the  appearance  of  a  piece  of  muscle.  The  color  is 
cherry  red,  irregular,  and  streaky.  The  handle  of  the  malleus 
and  light  triangle  have  disappeared ;  the  membrane  moves  very 
sluggishly  during  inflation  of  the  tympanum  or  the  suction  of 
Bible's  instrument,  and  dull  tinnitus  and  deafness  are  marked. 
With  this  condition  the  middle  ear  usually  shows  a  slight  inflam- 
mation, which  yields  rapidly  to  inflation,  after  treatment  of  the 
external  disease  has  continued  awhile. 

The  sebaceous  and  ceruminous  glands  produce  their  morbid 
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secretions  very  rapidly,  and  when  this  is  removed  frequently,  the 
lining  of  the  canal  gets  better  very  soon,  so  that  I  am  inclined  to 
consider  the  glands  as  the  sustainers  of  the  morbid  condition. 

Schwartze  is  unable  to  say  whether  there  is  hyperplasia  of  the 
glands,  or  degeneration  of  the  glandular  epithelium.  The  reason 
why  the  glands  are  more  active  in  this  affection,  than  in  the  pre- 
vious one,  is  found  in  the  diathesis  of  the  patients,  who  are  stru- 
mous, and  have  the  well-known  tendencies  to  glandular  inflam- 
mation. 

Treatment. — ^The  above  description  will  impress  the  reader 
with  the  importance  of  cleansing  the  ear  often,  and  the  adminis- 
tration of  a  medicine,  which  shall  have  a  local  action  upon  the 
ear,  and  a  general  influence  against  the  diathesis. 

The  canal  should  be  syringed  and  thoroughly  cleansed  once 
a  day  with  equal  parts  of  warm  water  and  glycerine,  and  frag- 
ments of  epithelium  and  pieces  of  the  cheesy  secretion,  that  do 
not  come  out  with  the  stream,  should  be  helped  out  with  the  cot- 
toned holder,  angular  forceps,  and  ear  spoon.  If  the  wall  is  red 
and  congested,  a  five  grain  solution  of  nitrate  of  silver  may  be  ap- 
plied, and  a  little  cold  cream  be  smeared  upon  the  wall. 

When  there  is  little  congestion,  after  the  canal  is  cleaned, 
have  the  patient  incline  his  head  towards  the  side  not  under  ex- 
amination, fill  the  ear  with  tar  water  {Aqua  Fide  liquidce),  and 
leave  it  in  five  minutes.  Then  let  the  patient  straighten  up, 
catch  the  lotion  in  a  cup,  dry  the  ear  with  a  towel,  and  smear 
over  the  canal  with  a  little  vaseline  ointment.  All  the  balsams 
and  turpentines  exercise  considerable  influence  upon  glands  every- 
where, and  tar  water  used  in  this  manner  is  a  powerful  adjuvant 
in  diminishing  excessive  secretion  of  the  auditory  glands,  and  re- 
storing them  to  healthy  action.  It  exercises  an  antiseptic  influ- 
ence over  the  secretions,  and  seems  to  agree  with  the  membrana 
tympani,  as  well,  as  with  the  canal  wall.  I  have  used  it  very 
frequently  for  cases  of  medium  grade,  and  it  helped  to  cure  many 
of  them. 

In  cases  that  resist  this  treatment,  where  the  morbid  secretion 
is  sticky  and  difficult  to  remove,  use  a  solution  of  bicarbonate  of 
sodium  {Sodii  hiearb.  gr.  v,  Aqua  fSj)  as  an  injection,  and  wipe 
out  the  canal  with  cotton ;  then,  if  the  membrane  is  intact,  fill 
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the  ear  with  a  solution  of  sugar  of  lead  {Plumbi  acetaa  gr.  v, 
Aqu/a  fSj),  leave  it  in  a  few  minutes,  then  let  it  run  out,  and  dry 
the  ear.     This  ought  to  be  done  at  least  once  a  day. 

For  more  severe  cases,  syringe  with  tepid  water,  and  let  the 
last  injection  be  of  tar  water ;  then,  after  drying  with  a  towel 
over  the  finger,  pressed  not  too  hard  into  the  meatus,  apply  by  a 
probe  and  cotton  a  good  coating  of  mercurial  ointment  (Hydrarg. 
oxid.  rub.  gr.  xx,  Ung.  Vaselinis  5j),  or  {Hydrarg.  iod.  rvh,  gr. 
V,  Ung,  Vaselinis  5j),  all  over  the  walls  of  the  canal.  This 
dressing  ought  to  be  done  three  times  a  week,  or  if  the  case  is 
very  bad,  every  day. 

Ulcers  should  be  wiped  clean  and  have  an  extra  dose  of  the 
ointment,  and,  if  they  do  not  heal,  it  may  be  necessary  to  touch 
them  with  a  solution  of  nitrate  of  silver.  Granulations  some- 
times spring  up  along  the  wall  and  must  be  touched  with  nitrate 
of  silver  solution,  gr.  xxx  to  fSj,  or  by  the  solution  of  subsul- 
phate  of  iron  [Liq.  Ferri  suhsiUphatis).  If  polypi  form,  extract 
them  with  forceps,  or  the  Wilde-Blake  Snare,  and  touch  the  bases 
with  the  icon  solution. 

If  the  membrane  and  tympanum  are  affected,  as  they  frequently 
are,  the  air-bag  inflation  should  be  given  mildly  at  every  visit, 
and  the  throat  treated  once  a  day  by  a  gargle  of  a  heaping  tea- 
spoonful  of  salt  to  a  pint  of  water. 

I  have  tried  many  medicines  internally  long  and  faithfully  in 
this  disease,  and  am  satisfied  that  they  are  impotent,  unless  the 
local  measures  are  carried  out  energetically.  There  are  only  a 
few  that  I  can  endorse  heartily,  and  these  are  more  indicated  by 
general  than  special  symptoms. 

Arsenicum  iod. — This  is  a  decided  anti-strumous  remedy,  and 
exercises  a  salutary  influence  over  the  nutrition  of  the  skin.  There 
is  roughness  of  the  skin  from  scales  of  loosened  dead  epidermis, 
and  little  papules  here  and  there  in  clusters.  The  auditory  canal 
exfoliates  many  moist  scales;  the  sebaceous  stuff  is  not  very  pro- 
fuse, but  quite  moist ;  the  canal  feels  hot  and  raw,  and  the  odor 
of  the  ear  is  decidedly  oinpleasant.  If  the  material  has  remained 
long  in  contact  with  the  walls,  or  its  moisture  oozes  out  of  the 
meatus,  there  is  excoriation,  and  may  be  ulceration.  As  the  dis- 
ease is  deep-rooted  and  slow  in  leaving,  one  is  apt  to  get  out  of 
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patience,  but  the  doctor  must  stand  it,  if  the  patient  can,  and 
should  be  firm  and  persistent  in  his  prescription. 

I  treated  a  case  of  several  years  standing,  during  three  months, 
and  cured  one  ear,  but  the  other  did  not  get  any  better.  I  changed 
my  prescription  for  internal  medicine  several  times  for  good  rea- 
sons, but  the  ear  remained  about  the  same.  After  some  months, 
I  returned  "again  to  the  original  medicine,  and  the  lagging  ear 
was  restored  to  health  in  about  two  months.  "  Be  sure  you  are 
right,  then  go  ahead,'^  is  as  good  for  a  doctor  as  for  a  locomotive 
engineer. 

Cinnabar  is  a  medicine  of  much  value  in  adenoid  dermatitis. 
It  is  applicable,  when  the  sebaceous  secretion  is  considerable,  and 
the  exfoliation  of  epidermis  slight  There  may  be  ulceration  of 
the  canal,  but  there  is  no  burning  sensation  ]  the  walls  bleed 
freely  when  the  scales  are  pulled  off,  or  the  canal  is  rudely 
touched  by  instruments,  indicating  a  tendency  to  granulations. 
If  ulcers  exist,  they  feel  raw  and  sore,  and  bleed,  even,  when 
wiped  carefully.  There  may  be  a  strumous  or  syphilitic  taint  in 
the  system,  and  the  deteriorated  blood,  passing  through  the 
glands,  furnishes  unhealthy  pabulum  for  the  abnormal  secre- 
tion. 

Calcarea  pho8.  stands  third  in  my  estimation,  as  a  remedy  for  the 
above  disease.  It  is  far  superior  to  Calcarea  carb.,  and  sometimes 
improves  a  variety  in  which  there  is  considerable  exudation  of 
serum — ^a  wet  kind — ^that  is  almost  odorless.  It  is  particularly 
applicable  to  thin,  pale,  strumous  children,  with  about  equal 
quantities  of  whitish  epidermic  scales  and  sebaceous  matter, 
moist,  sofl,  and  pultaceous,  lying  in  the  canal.  The  meatus  looks 
red  and  irritable ;  the  ear  is  <yiite  sensitive  to  cold,  and  the  pa- 
tient has  mucous  and  glandular  troubles  generally. 

Nitrie  add  is  sometimes  called  for,  when  the  general  symp- 
toms are  much  like  those  of  Calcarea  phos.,  and  there  is  impaired 
digestion,  sore  mouth,  mental  depression,  and  considerable  de- 
bility. 

China,  Hepar,  Silicea,  and  oth^r  medicines  are  sometimes 
needed  for  peculiar  phases  of  the  disease,  but  their  use  is  suffi- 
ciently indicated  in  other  places. 

This  disease  requires  local  treatment  for  its  cure,  and,  if  the 
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treatment  I  have  indicated  be  followed  closely,  the  physician  will 
be  gratified  with  the  results. 

Phlegmonous   Inflammation  of  the  External   Auditory 

Oanal. — This  disease  is  exceedingly  painful,  and  lies  midway 
between  furuncle  and  anthrax.  Though  it  may  follow  closely 
upon  the  former,  as  a  deeper  extension  and  sequel  of  it,  as  men- 
tioned before,  that  is  not  its  usual  mode  of  propagation.  It 
arises  more  frequently  de  novo,  by  a  localized  congestion,  cell 
proliferation,  infarction,  and  gangrene  of  the  subcutaneous  cellu- 
lar tissue  of  the  cartilaginous  portion  of  the  auditory  canal,  not 
extending  to  the  osseous  part,  and  by  its  symptoms  indicates  that 
it  is  a  disease  worthy  of  individual  consideration. 

It  occurs  most  frequently  in  persons  of  bilious  temperament, 
strong  muscular  development,  vascular  turgescence,  rheumatioo- 
gouty  tendency,  and  dissipated,  careless  habits.  Such  constitu- 
tions are  prone  to  severe  inflammatory  affections,  and  they  arise 
in  the  ear  from  slight  injury  by  ear  picks,  from  other  inflamma- 
tions of  the  canal,  from  throat  affections,  parotitis,  exposure  to 
draughts,  severe  cold,  and  night  debauches  all  about  town. 

This  disease  is  rarely  seen  in  children  and  women ;  the  men 
attacked  are  generally  below  par,  as  to  health,  if  they  are  not 
disposed  to  be  irregular  and  imprudent  in  their  cups. 

The  trouble  begins  with  fulness  and  itching  in  the  meatus; 
shooting  pains  through  the  ear  and  side  of  the  head,  and  chilly 
sensations,  followed  by  considerable  fever.  The  whole  aural  re- 
gion, particularly,  in  front  of  and  below  the  auricle,  is  red,  swollen, 
throbbing,  and  painful,  and  the  pain  is  increased  greatly  by 
moving  the  auricle  or  the  jaw.  The  canal  is  soon  closed  by 
the  swelling,  which  is  generally  imon  the  lower  and  anterior  por- 
tion of  the  canal,  and  prevents  an  examination  of  the  membrana 
tympani.  Sometimes  neither  the  smallest  speculum  nor  a  small 
probe  can  be  passed  between  the  walls  of  the  canal. 

A  sanguineous  serum  soon  begins  to  oome  from  the  meatiffi, 
and  pus,  working  towards  the  wall  of  the  canal,  may  break  into 
it  and  flow  outwards,  bringing  relief  from  the  severe  symptoms. 

This  does  not  happen  very  early,  but  the  symptoms  increase 
in  violence.  The  pain  is  sometimes  so  great  in  the  whole  side  of 
the  head,  that  it  resembles  meningitis ;  there  is  deafness,  tinnitus^ 
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heavy  throbbing,  headache,  vertigo,  photophobia,  sleeplessness, 
restlessness,  loss  of  appetite,  thirst,  considerable  fever,  weakness 
and  depression  of  mind.  The  covering  of  the  osseous  canal,  and 
the  membrana  tjmpani  is  generally  hypersemic,  and  in  some  in- 
stances becomes  decidedly  inflamed,  with  perforation  of  the  mem- 
brane, but  these  changes  are  recognized  with  difficulty,  owing  to 
the  great  swelling. 

There  are  but  two  diseases  liable  to  be  mistaken  for  this — fur- 
uncle and  anthrax.  The  first  will  be  limited  to  one  part  of  the 
canal,  and  the  region  around  the  auricle  will  not  be  swollen 
much ;  the  other  will  have  more  terrific  symptoms  and  great 
prostration  of  strength. 

If  the  disease  is  left  to  domestic  or  unskilful  practice,  after 
long  and  useless  suffering,  a  rupture  in  the  canal  wall  takes  place 
and  pus  is  discharged  through  the  meatus.  The  pus  may,  how- 
ever, work  its  way  through  fissures  in  the  anterior  portion  of  the 
auricular  cartilage,  and  get  around  the  temporo-maxillary  ar- 
ticulation, or  between  the  layers  of  fascia  in  the  parotid  r^ion ; 
or  it  may  pass  through  a  fissure  in  the  posterior  superior  part  of 
the  canal  and  form  an  abscess  upon  the  mastoid. 

Graver  accidents  than  these  happen  sometimes.  Occasionally 
gangrene,  and  considerable  loss  of  tissue  occur,  with  disease  of 
the  temporal  bone,  and  death  from  cerebral  complications.  A 
more  common  result  of  maltreatment,  after  a  spontaneous  dis- 
charge of  pus,  is  the  persistence  of  sinuses  beneath  the  skin  of 
the  canal,  a  formation  of  granulations  and  polypi  at  their  fistu- 
lous openings,  a  continuous  discharge  of  pus  from  the  meatus, 
persistent  swelling,  moderate  pain,  tinnitus,  and  deafness.  In 
other  words,  the  disease  becomes  mild  and  chronic,  and  unless 
treated  in  a  proper  manner,  will  trouble  the  patient  a  long  time^ 
and  then  leave  him  partially  deaf,  if  nothing  worse  supervenes. 

Treatment. — From  the  above  description,  the  reader  will  per- 
ceive that  the  disease  is  severe  and  dangerous,  and  demands 
energetic  treatment.  Relief  must  be  had  by  the  patient  soon,  to 
lessen  the  great  suffering  and  prevent  dangerous  complications. 
Id  the  early  stages,  close  the  external  meatus  firmly  with  cotton, 
and  spray  the  meatus  and  surrounding  aural  region,  once  every 
hour,  till  the  parts  are  blanched,  with  a  mixture  of  one  part  of 
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AooDite  tincture  and  two  parts  of  Sulphuric  Ether ;  give  cold 
lemonade  freely ;  forbid  warm  things  generally ;  put  eight  drops 
of  Aconite  tincture  in  half  a  glass  of  water,  and  give  a  table- 
spoonful  every  two  hours.  It  will  be  remembered  that  Aconite 
is  a  local  anaesthetic  and  antiphlc^stlc,  and  so  is  Ether,  and, 
when  applied  in  this  manner,  they  will  diminish  the  congestion 
by  acting  upon  the  vessels  in  front  of  the  tragus  which  supply 
the  canal,  and  thus  retard  the  inflammation,  until  the  internal 
doses  of  Aconite  reduce  vascular  excitement,  and,  perhaps,  cure 
the  disease. 

Writers  upon  diseases  of  the  ear  make  a  great  bugaboo  about 
applying  cold  or  poultices  to  the  ear.  I  thought  it  strange  that 
inflammation  about  the  ear  should  require  such  exceptional  treat- 
ment, and  questioned  it  at  the  outset  of  my  career.  I  have  else- 
where stated  that  poultices  judiciously  employed  are  not  injurious 
to  the  external  auditory  canal  or  membrana  tympani,  and  I  now 
assert  that  cold  applications  may  be  used  freely  about  the  ear 
without  danger  of  injuring  it.  They  are  not  any  more  liable  to 
injure  the  ear  than  a  cold  gargle.  I  have  used  cold  douches  and 
washes  for  the  canal  and  middle  ear  thousands  of  times,  with  no 
known  case  of  injurious  consequences,  and  have  frequently 
sprayed  the  external  meatus,  canal,  and,  even,  the  membrane  with 
ice  water  and  ether,  before  operations,  in  order  to  diminish  senu- 
bility,  and  have  had  no  bad  consequences  beyond  a  little  smart- 
ing at  the  time.  I  therefore  recommend  the  above  cold  applica- 
tion as  a  remedy  against  phlegmonous  inflammation.  I  have 
used  it  in  several  cases  of  this  disease,  and  of  furuncular  inflam- 
mation, both  in  the  acute  and  chronic  stages,  and  have  found  it 
of  decided  benefit 

The  patient  with  phl^monous  inflammation  does  not  apply 
for  treatment  soon  enough.  Afler  the  cellular  tissue  of  the  af- 
fected spot  has  b^un  to  break  down  into  pus,  it  is  hardly  rational 
to  expect  to  abort  the  case,  but  even  then  the  above  treatment  is 
frequently  useful  and  may  be  successful.  When  there  is  no 
longer  hope  of  arresting  the  phl^mon,  and  the  patient  is  pro- 
foundly shaken  up,  the  canal  should  be  steamed  with  a  mixture 
of  one  part  of  Aconite  tincture  and  eight  parts  of  water,  and  a 
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hot  hop  poultice  saturated  with  laudanum  placed  over  the  ear. 
Keep  the  cotton  in  the  ear,  but  wet  it  occasionally  with  glycerine. 

Belladonna  is  often  indicated  at  this  stage  by  the  local  heat, 
the  throbbing,  and  the  cerebral  symptoms.  It  should  be  given 
in  drop  doses  of  the  tincture  every  hour.  I  prefer  to  push  the 
Belladonna  strongly,  rather  than  resort  to  Opium,  that  masker  of 
symptoms  and  danger,  which  seems  to  have  little  effect  even  in 
large  doses  in  mitigating  the  sufferings  from  aural  inflammation. 
When  it  does  so  act,  in  my  opinion,  it  increases  the  general  severity 
of  the  lesions.  I  formerly  used  Morphia  freely  in  aural  inflamma- 
tions, but  neither  from  my  experience  then,  nor  from  the  reports 
of  its  use  in  special  treatises  can  I  find  results  that  would  war- 
rant its  use  to  the  exclusion  of  other  medicines.  When  the  swell- 
ing and  severe  pain  persist  in  spite  of  the  measures  recommended, 
keep  the  hot  hop  poultice  applied  over  the  ear  and  aural  region, 
and  alternate  Hepar  with  the  other  medicine.  If  the  pain  con- 
tinues unbearable,  douche  the  ear  frequently  with  a  hot  decoction 
of  hops,  say  a  cupful,  to  which  add  one  tablespoonful  of  Opium 
tincture,  and  reapply  the  hop  poultices  hot 

After  waiting  a  reasonable  time,  say  twenty-four  or  thirty-six 
hours,  if  the  pain  continues  severe  notwithstanding  the  treatment^ 
a  narrow  bistoury  should  be  passed  in  the  meatus  half  an  inch 
or  more,  and  one,  two,  or  three  incisions,  according  to  the  severity 
and  extent  of  the  inflammation,  made  in  the  wall  of  the  canal 
through  the  place  of  greatest  tenderness  and  swelling.  The 
bleeding  should  be  encouraged  by  a  warm  douche,  and  when  it 
ceases,  the  poultice  be  reapplied.  These  incisions  relieve  the  great 
tension  and  congestion  of  tissues,  permit  the  escape  of  pus,  if 
any  has  formed,  and  reduce  the  violence  of  the  pain  and  other 
symptoms. 

In  some  cases,  the  pain  is  not  severe,  and  may  be  endured,  then 
the  poultice  and  medicines  should  be  continued  steadily  several 
days.  If  neither  maturation  nor  resolution  ocoursy  and  the  canal 
and  meatus  are  swollen,  boggy,  and  hard,  with,  perhaps,  one  or 
two  of  the  cervical  glands  enlarged  and  a  little  sore,  Mercurius 
will  hasten  matters  to  a  crisis.  A  powder  of  Mercurius  sol.  or 
of  Mercurius  corros.  should  be  given  three  or  four  times  a  day, 
and  the  poultice  renewed  often. 
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Whenever  pus  elevates  the  skin  or  can  be  detected  by  its  fluc- 
tuations under  palpation,  it  should  be  let  out  bj  a  free  incisioo, 
and  a  poultice  of  flaxseed  meal  take  the  place  of  the  hops.  As 
soofa  as  suppuration  ceases,  stop  poulticing,  and  syringe  the  ear  as 
often  as  necessary  to  keep  it  cle^n. 

Should  fistulous  opening  remain,  they  must  be  injected  daily 
with  diluted  carbolic  acid  (Add.  carboUcum  gr.  xx.  Aqua  fSj)  or, 
if  this  fails  to  cure  them,  a  probe  coated  with  nitrate  of  silver 
(melted  upon  it)  should  be  pushed  to  the  bottom  of  them  twice  a 
week.  Granulations  and  polypi  sometimes  appear  around  these 
openings,  and  must  be  treated  with  the  silver  nitrate,  or  iron 
solu^tion,  or  be  removed  by  instruments. 

Caries  of  the  osseous  canal  rarely  results  from  this  disease ;  its 
treatment  will  be  found  farther  on. 

In  some  rheumatic  persons,  with  sore  throat  on  swallowing, 
and  a  stopped  numb  feeling  in  the  ear,  the  swelling  and  boggy 
condition  of  the  canal  tends  to  chronicity,  after  the  active  trouble 
has  passed.  Kali  hydriod.,  given  in  water,  three  times  a  day, 
will  stir  up  the  morbid  tissues  in  such  patients,  and  promote  a 
cure  faster  than  any  other  medicine.  One  case  I  remember  of 
this  sluggish  character ;  after  trying  Hepar,  Kali  bichrom.,  and 
Mercurius,  I  gave  Kali  hydriod.  The  patient  said  at  the  next 
visit,  *'  that  medicine  did  me  good — went  all  through  me,  and 
my  ear  is  better.*'  After  a  few  days,  as  improvement  was  not 
marked,  I  gave  Mercurius.  The  patient  reported  next  time,  that 
he  was  not  so  well.  I  then  returned  to  the  Kali  hydriod.,  gave 
it  steadily,  and  the  ear  was  well  within  two  weeks,  though  the 
man,  who  was  a  fireman,  was  much  exposed  at  night. 

In  other  cases  of  this  character,  where  there  has  been  hepatic 
and  gastric  disorder,  as  the  result  of  intemperance  or  high  living. 
Nitric  acid  and  Nux  vomica  have  proved  most  useful,  singly,  in 
improving  alimentation  and  helping  to  cure  the  ear. 

Arsenicum,  Calcarea  phos..  Cinchona,  Ferri  murias,  and  Phos- 
phorus may  be  indicated  rarely,  and  employed  to  complete  the 
'cure.  In  all  of  these  cases,  the  patient  should  have  his  diet 
regulated,  his  general  surroundings  scrutinized  and  sanatized  if 
necessary,  and  the  skin  kept  in  good  order  by  occasional  baths. 
Ailer  the  convalescence  is  established,  if  the  patient  can  get  away 
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a  fishing,  or  go  to  the  seashore  for  awhile^  it  will  do  him  a  ''heap 
of  good." 

OMeo-periostitiB  and  Exostosis. — In  several  of  the  affections 
of  the  canal  already  described,  I  have  made  mention  of  the  super- 
ficial inflammation  extending  along  the  osseous  portion  of  the 
canal.  It  mast  be  recalled,  that  the  skin  and  periosteum  of  this 
region  are  so  thin  and  firmly  united  as  to  be  practically  one,  so 
that  a  dermatitis  of  the  one  would  be  periostitis  of  the  other,  and 
vice  versd.  Beyond  congestion  and  some  exfoliation  of  epithelium, 
this  part  of  the  covering  of  the  canal  is  not  profoundly  affected 
in  the  majority  of  cases  of  disease  of  the  canal,  as  a  whole,  and 
of  the  middle  ear.  When  it  does  become  inflamed  either  prima^ 
rily  or  secondarily,  the  symptoms  are  marked.  Inflammation  of 
the  meatus  or  outer  portion  of  the  canal ;  injuries  by  caustics  or 
instruments;  irritation  from  the  discharge  of  pus  during  suppu- 
ration in  the  tympanum ;  caries  of  the  temporal  bone  from  scrofula; 
necrosis  from  abscess;  rheumatism,  gout,  and  syphilis;  all  are 
causes  of  its  propagation. 

The  disease  begins  with  itching, fulness,  redness,  swelling;  dull, 
heavy,  aching  pain,  worse  at  night;  slight  impairment  of  hearing, 
and  tinnitus.  The  membrana  tympani  may  be  hypersemic,  thick- 
ened, perforated,  or  destroyed,  according  to  the  cause  of  the  dis- 
ease and  its  complications. 

The  inflamed  periosteum  may  return  to  a  healthy  condition  spon- 
taneously, or  under  treatment ;  or  it  may  form  bone  beneath  it, 
when  tumors  of  various  shapes  arise  gradually  from  the  wall  of 
the  canal  and  thus  diminish  its  calibre.  They  are  occasionally 
seen  upon  the  upper  wall,  but  are  most  frequent  upon  the  pos- 
terior and  anterior  walls,  and  may  entirely  occlude  the  passage  to 
the  drumhead.  Afler  they  reach  a  certain  size,  they  prevent  the 
&lling  out  of  epithelial  debris;  retain  water  at  the  bottom  of  the 
canal  after  washing  or  swimming,  and  thus  cause  gradual  or  sud- 
den deafness.  In  some  cases,  these  tumors  single,  or  multiple, 
close  the  auditory  canal  entirely,  and  if  disease  and  discharge  exist 
within,  they  will  obstruct  the  outward  flow  of  pus  and  cause 
dangerous,  if  not  fatal,  disease  of  the  temporal  bone  and  brain. 

The  tumors  originating  in  osteo-periostitis  are  true  bone  of 
compact  tissue.    When  an  ossific  projection,  due  to  localized  per- 
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ioetiti?,  forms  at  tbe  seat  of  ft  fistula  from  carious  bone,  or  a  group 
of  granulations  undei^oes  ot^nization  into  bony  tissue,  as  some- 
times happens,  tbe  tumor  is  of  looser  oonetructiou  tban  true  bone. 
The  densest  tumors  found  in  tbe  external  auditory  canal,  deserv- 
ing often  the  name  of  ivory  exostoses,  have  an  entirely  different 
history  from  those  arising  from  periosteal  inflammation.  They 
are  seen  mostly  in  tbe  rheumatic  and  gouty,  and  may  reach  a  large 
size  without  the  a£Bicted  one  being  consciousof  their  presence.  A 
sudden  deafness  from  closure  of  tbe  canal  by  water  or  cerumen,  a 
consciousness  of  increasing  dnlness  of  hearing,  or  putting  tbe 
finger  into  tbe  canal  to  relieve  irritation,  may  call  attention  to 
something  wrong,  and  examination  will  reveal  thegrowtii.    Fre- 
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quently,  however,  in  these  cases,  there  b  a  heavy  feeling  in  the 
ear  and  side  of  the  bead  affected,  impaired  hearing,  and  irritation 
of  the  canal,  with  an  accumulation  of  dirt  inside  the  tumor. 

The  canal  should  be  illuminated  by  the  mirror  and  speculum, 
and  every  part  of  it  scrutinized  carefully  by  tbe  eye  and  probe. 
If  the  bony  walls  are  carious,  partJcles  of  bone  will  be  found  in 
tbe  discharge;  fistulous  openings  may  be  discovered  near  rough 
osseous  growths,  and  tbe  probe  may  be  passed  into  sinuses  leading 
to  dead  bone. 

Tumorsfrom  diffused  periostitis, granulations,  rheumatiBm,gout, 
and  syphilis  have  broad  bases  and  grow  very  slowly.  It  is  very 
difficult  to  diagnose  these,  unless  they  are  very  prominent,  or  have 
reached  considerable  size.  The  walls  appear  irr^^lar,  tbe  canal 
narrowed,  and  tbe  tumor,  in  general,  red,  hard,  and  tender  to  the 
touch  of  the  probe.    Pus  beneath  tbe  lining  of  the  oanal  projects 
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like  a  tumor^  but  may  be  diagnosed  by  its  yielding  to  pressure  of 
the  probe^  while  an  osseous  tumor  will  not.  When  the  tumor 
has  become  large  enough  to  interfere  with  the  normal  action  of 
the  canal,  it  is  easily  recognized. 

The  prognosis  depends  upon  the  character  and  size  of  the 
growths,  the  constitution  of  the  patient,  and  the  capabilities  of 
bis  medical  adviser.  It  is  grave  when  there  is  caries,  or  his  phy- 
sician is  not  thoroughly  educated  in  aural  surgery. 

Treatment. — Osteo-periostitis  is  treated  in  the  beginning  the 
same  as  superficial  dermatitis  of  the  canal,  upon  which  it  generally 
depends.  Warm  water  injections,  variously  medicated,  the  hot 
bop  poultice,  and  Aconite,  Belladonna,  etc.,  will  ameliorate  the 
symptoms.  A  piece  of  linen  smeared  with  oold  cream  is  very 
agreeable  to  the  inflamed  surface,  during  the  interval  between  the 
douches.  If  the  pain  is  severe  and  not  relieved  by  the  usual 
measures,  incise  the  lining  down  to  the  bone  and  continue  the 
douches. 

If  caries  coexists,  the  parts  should  be  syringed  several  times 
daily  with  warm  tar  water,  sequestra  and  spicula  of  bone  re- 
moved, and  fistulse  injected  with  a  solution  of  carbolic  acid,  or 
cauterized  by  nitrate  of  silver,  as  before  described.  Debilitated 
patients  should  drink  cream,  and  have  eggs,  rare  beef,  oatmeal 
mush,  com  cakes,  and  other  good  things,  supplemented  by  a  little 
ale  or  porter.  A  course  of  sulphur  baths  will  prove  very  bene- 
ficial ;  the  patient's  habits  must  be  carefully  r^ulated,  and  an  out 
of  door  life  insisted  upon. 

Calcarea  phos.  is  the  best  medicine  for  osteo-periostitis  in  strum- 
ous patients,  and  has  helped  to  cure  many  cases  of  caries  in  all 
parts  of  the  body.  Calcarea  iod.  I  have  used  with  decided  bene- 
fit, and,  also,  Arsenicum  iod.,  in  the  same  class  of  cases.  Ferrum 
iod.  and  Cinchona  are  indicated,  by  preference,  if  there  is  hydnemia 
and  great  debility,  and  Silioea  and  Sulphur  are  useful  in  the 
declining  stages  of  the  disease. 

When  rheumatism,  gout  or  syphilis  are  at  work  upon  the  con- 
stitution by  their  specific  poisons,  the  treatment  should  be  decidedly 
different.  Subacute  inflammation  of  the  periosteum  is  allayed  by 
daily  application  of  a  ten  grain  solution  of  nitrate  of  silver  on 
brush  or  cotton.     After  the  soreness  diminishes,  apply  to  the 
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tumor  Iodine  tincture,  or  better,  rub  in  daily  a  little  iodine  ointr 
ment  {Ung,  lodinii  Co.,  CeraJtum  Simplex^  aa  3iv).  If  the 
soft  tissue  over  the  tumor  is  thickened,  an  iodide  of  mercniy 
ointment  should  be  preferred  {Hydrarg.  lod.  rub,  gr.  x,  Vasdine 
5j).  If  any  fluid  or  dirt  is  retained  in  the  canal  by  the  exostosis, 
it  ought  to  be  carefully  syringed  away,  and  the  fluid  removed  by 
absorbent  cotton. 

When  the  tumor  b^ins  to  block  the  canal  much,  take  a  short 
piece  of  catgut  the  diameter  of  the  opening,  smear  it  with  vaiBe- 
line,  and  push  it  in  firmly;  this  will  swell  and  dilate  the  canal. 
Keep  on  introducing  larger  pieces  every  day,  until  the  passage  is 
dilated  as  much  as  desired,  or  as  much  as  possible.  A  little 
cotton  may  be  placed  over  the  pieces  to  hold  them  in  for  from 
four  to  twenty-four  hours,  unless  severe  pain  demands  their  re- 
moval. Catgut  is  much  better  than  laminaria  or  prepared 
sponge,  because  these  swell  too  much  and  too  fast,  and  thus  one 
is  forced  to  remove  them  before  they  have  dilated  enough. 
Bougies  have  been  used  for  this  purpcHie,  but  they  are  not  to  be 
^  recommended. 

The  dilatation  does  not  influence  the  bony  tumor  much,  but  it 
causes  shrinkage,  and  thinning  of  the  superimposed  soil  tissues, 
and  thus  enlarges  the  passage  to  the  membrane.  A  little  cold 
cream  may  be  rubbed  over  the  seat  of  the  tumor  after  the  catgut  is 
removed,  and  when  the  soreness  disappears,  the  iodine  solution 
or  iodine  ointment  should  be  applied  to  reduce  the  bony  excres- 
cence. 

When  the  tumor  reaches  a  size  that  threatens  to  close  the 
meatus,  especially,  if  there  is  any  purulent  disease  of  the  mem- 
brane or  middle  ear,  it  must  be  removed  by  a  surgical  operation. 
This  is  done  as  follows :  An  incision  is  made  over  the  exostosis 
and  the  covering  pushed  aside.  Then  take  the  hand  drill  or  the 
dental  engine  and  a  proper  drill,  pierce  the  tumor  through  and 
I  through  in  several  directions,  and  finish  its  removal  down  to  the 

canal  wall  with  a  small  chisel,  the  mastoid  curette,  and  bone 
|.  forceps.     The  soft  tissues  should  then  be  smoothed  out  over  the 

wound,  and  covered  by  a  piece  of  lint  smeared  with  simple  cerate 
{CeraJtum  Simplex). 

The  wound  should  be  cleansed  daily  by  syringing  with  warm 
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water.  Should  it  not  heal  kindly^  or  fungous  granulations  or 
polypi  arise,  the  part  should  be  brushed  with  nitrate  of  silver 
solution  or  touched  by  the  solid  Lunar  caustic. 

The  internal  medication  will  depend  upon  the  local  and  consti- 
tutional symptoms. 

Aside  from  medicines  indicated  by  the  general  symptoms,  as 
Bryonia,  Colchicum,  Nux  vomica,  Mercurius,  Kali  hydriod., 
etc.,  some  cases  of  eburnation  related  in  HdmiMs  Surgery^  and 
one  case  reported  by  Dr.  W.  R.  Childs,  of  Pittsburgh,  Pa.,  in  the 
TransdcHons  of  the  Horn,  Med.  Soc,  of  PervMyhamay  1879, 
would  lead  me  to  employ  the  remedy  they  used,  i.  6.,  Hecla  lava. 
This  seems  to  exercise  a  unique  influence  over  exostoses  of  un- 
usual hardness,  and  merits  extended  trial. 

Kali  hydriod.  is  a  medicine  that  has  proved  curative  in  numer- 
ous cases  of  osteo-periostitis,  whether  idiopathic,  or  dependent  upon 
some  vice  of  the  constitution,  and  ought  to  be  administered  in 
decided  doses,  three  times  a  day. 

Silicea  is  a  medicine  that  may  prove  of  value  in  this  disease,  as 
it  is  thought  to  exercise  a  decided  influence  upon  the  nutrition  of 
bone,  but  I  have  had  little  experience  with  it  in  the  affection 
under  consideration,  and  that  not  very  satisfactory. 
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CHAPTER   V. 


INJUBIE8  AND  DISKASES  OF  THE  MEHBRANA  TYKPANI. 


The  Membrana  Tsrmpani. — The  appearance  of  the  tympanic 
membrane  varies  with  the  kind  of  light  employed,  the  d^ree  of 
illumination,  the  age  of  the  person,  and  the  condition  of  the  ear. 
The  short  white  process  of  the  malleus  is  generally  the  first  point 
upon  which  the  eye  rests  in  an  examination.  The  folds  of 
mucous  membrane  from  this  are  seen  upon  the  inner  surface  of 
the  normal  drum  head,  one  curving  to  the  anterior,  and  the  other 
to  the  posterior  border,  dividing  the  membrane  into  a  small  upper 
part,  like  a  spherical  triangle,  called  Shrapnell's  membrane,  and 
a  large  lower  heart-shaped  segment  The  handle  of  the  malleus, 
generally  yellowish  white,  is  seen  curving  from  the  short  process, 
slightly  backward  and  downward,  and  at  its  ^d  is  the  apex  of 
the  silver  white  triangle,  the  base  of  which  rests  upon  the  ante- 
rior inferior  periphery  of  the  membrane.  In  some  persons,  the 
base  does  not  quite  reach  the  border.  The  manubrium  and  tri- 
angle divide  the  heartnshaped  portion  into  an  anterior  and  poste- 
rior s^ment. 

Around  the  periphery  of  the  membrane,  especially,  above  and 
behind,  there  is  a  yellowish  border  ^  mm.  wide,  which  is  caused 
by  the  different  reflections  of  light  from  the  membrane  and  canal 
walls,  by  the  thicker  periphery  of  the  membrane,  and  by  the 
pouches  and  chorda  tympani  nerve  inside.  This  zone  is  2  mm. 
broad  in  old  age,  of  a  yellowish  pearl  color,  and  is  due  to  d^n- 
eration.    It  is  thus  an  analogue  of  the  areas  senilis  of  the  cornea. 

The  child's  tympanic  membrane  is  placed  so  obliquely,  owing 
to  non-development  of  the  temporal  bone,  that  the  earlier  the 
age,  the  greater  the  difficulty  of  getting  a  glimpse  of  it  Indeed, 
the  first  year  it  is  nearly  horizontal. 

The  color  of  the  membrane  is  light  violet,  which  gradually 
changes  to  ashes  of  roses  in  the  adult,  and  to  bluish  and  yellow- 
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ish-gray  in  old  age.  The  membrane  behind  the  lower  half  of 
the  malleus  handle  is  sometimes^  in  adults,  yellowish-gray  from 
the  light  reflected  from  the  surface  of  the  promontory  within. 

The  healthy  membrane  should  show  no  marbling,  dead  colors, 
or  striations;  it  should  present  to  the  eye  a  lively  blush  by  day- 
light, which  is  toned  off  by  gray,  when  artificial  light  is  used  for 
illumination. 

Great  alterations  from  the  above  are  seen  in  cases  of  ear  disease, 
which  will  be  mentioned  in  their  proper  connection.  I  may  say, 
however,  that  the  short  process  of  the  malleus  and  its  folds,  and 
the  manubrium  become  more  conspicuous  with  depression,  and 
the  manubrium  looks  as  if  it  were  shortened.  The  silver  triangle 
may  be  divided  into'  an  apical  and  a  truncated  portion ;  may 
lose  a  portion  of  its  base ;  be  in  scattered  spots,  or  have  disap- 
peared entirely.  The  colors  of  the  whole  membrane  undergo 
many  modifications. 

When  Bible's  speculum  is  used,  and  the  air  is  rarefied  upon 
the  surface  of  the  membrane,  the  segments  bulge  outward,  leav- 
ing the  malleus  handle  and  short  process  in  a  furrow.  The  an- 
terior portion  moves  a  little,  the  posterior  much  more,  and  the 
manubrium  makes  a  quick  pendulum-like  movement  forward 
and  backward,  and  inward  and  outward,  as  the  air  is  alternately 
rarefied  and  condensed. 

Thickening  of  the  membrane,  partial  anchylosis  of  the  ossicles, 
and  adhesions  within  the  tympanum  diminish  the  mobility.  The 
membrane  is  thickened  around  the  periphery,  atrophied  and  thin 
in  the  centre,  and  the  bones  are  partially  anchylosed  in  old  age; 
so  the  manubrium  moves  slowly  through  a  limited  space,  and  the 
umbo  bobs  in  and  out,  while  the  anterior  and  posterior  portions 
of  the  drum-head  move  but  little.  ' 

The  membrane  loses  its  natural  funnel  shape  with  depression, 
and  becomes  irregularly  pouched  iuward,  and,  perhaps,  attached 
to  the  inner  tympanic  wall  by  fibrous  bands.  When  a  depressed 
membrane  is  drawn  outward,  it  becomes  immediately  depressed 
when  suction  ceases,  as  the  shortened  tensor  tympani  muscle  and 
elastic  bands  drag  in  the  manubrium  again.  When  adhesions  of 
the  membrane  to  the  inner  wall  of  the  tympanum  exist,  the  ad- 
herent portions  will  remain  flat  and  immovable,  and  little  linear 
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folds  and  pouches  will  rise  and  fall,  as  the  pneumatic  speculum 
is  used.  Perforations  are  detected  by  this  instrument,  when  the 
Eustachian  tube  is  not  pervious,  by  the  bubbles  of  air  and  liquid 
which  come  from  the  middle  ear  through  the  opening.  Small 
perforations  look  like  a  linear  tear,  or  a  black  hole,  and  large 
ones  show  the  red  or  granular,  inner  wall  of  the  tympanum, 
The  granular  tympanum  can  be  distinguished  from  a  polypus  by 
the  outlines  and  movement  of  the  latter. 

Injuries  of  the  Membrane. — The  drum-head  is  a  delicate 
membrane  stretched  obliquely  across  the  bottom  of  the  auditory 
canal,  with  air  upon  each  side  of  it,  and  reminds  one  of  those 
papered  hoops  through  which  equestrians  spring,  as  they  ride 
around  the  ring  of  a  circus.  It  is  easily -injured  by  changes  in 
the  equilibrium  of  the  air  upon  its  two  surfaces,  and  by  things 
thrust  in  the  external  canal.  The  membrane  is  torn  by  hairpins, 
knitting  needles,  sticks,  and  ear-spoons  pushed  in  the  ear  to  relieve 
its  itching  or  to  remove  wax.  It  is  frequently  ruptured  by 
attempts  of  the  laity  or  incautious  physicians,  to  remove  foreign 
bodies  from  the  external  canal ;  and  by  blows  upon  the  auricle 
from  any  source,  such  as  by  the  hand,  a  snow-ball,  or  a  wave 
upon  the  sea-shore. 

Blowing  the  nose,  sneezing,  coughing,  violent  inflation,  vom- 
iting, strangulation  by  hanging,  diving  from  a  high  place  into 
the  water,  a  fall  upon  the  head,  the  discharge  of  a  pistol  near  the 
ear,  or  the  report  of  a  heavy  gun  will  sometimes  tear  the  mem- 
brane ;  but  in  most  of  these  cases,  there  is  disease  and  weakening 
of  its  layers  from  affections  of  the  external  canal  or  of  the  middle 
ear.  The  membrane  is  torn  by  fractures  of  the  temporal  bone 
as  before  mentioned,  and  very  frequently  perforated  by  disease  of 
the  external  canal  and  tympanum. 

A  person  going  up  in  a  balloon  or  upon  an  inclined  plane  is 
conscious  of  a  disagreeable  pressure  and,  sometimes,  pain  deep  in 
the  ear.  This  is  occasioned  by  a  difference  in  density  between 
the  air  pressing  upon  the  outer  and  inner  surfaces  of  the  tym- 
panic membrane.  It  is  more  marked  in  persons,  who  have  some 
disease  of  the  mucous  membrane  of  the  Eustachian  tube,  by 
which  the  air  cannot  readily  pass  into  the  middle  ear  to  push  the 
membrane  out,  and  thus  oppose  increased  external  pressure ;  or, 
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when  condensed  in  the  ear,  can  not  escape  readily  to  diminish 
density  within  to  correspond  with  rarefaction  without. 

In  coming  down  one  of  the  Pittsburgh  inclined  planes^  640  feet 
long,  at  an  angle  of  36°  from  the  horizontal,  running  by  a  sta- 
tionary engine  and  machinery  of  winding  wheels  above  with  end- 
less wire  ropes,  one  experiences  a  heavy  pressure  in  each  ear 
as  if  a  large  bullet  filled  the  entire  middle  ear  closely,  and  at  the 
same  time  there  is  roaring  tinnitus,  accompanied  by  slight  giddi- 
ness. 

The  descent  forces  air  into  the  external  canal  against  the  mem- 
brane and  thus  condenses  it ;  but,  unless  special  effort  is  made, 
the  middle  ear  does  not  receive  condensed  air,  and  thus  equilib- 
rium is  destroyed,  the  membrane  is  pressed  inwards,  the  middle 
ear  becomes  congested,  and  the  symptoms  are  produced. 

This  is  an  example  of  what  occurs  with  more  severity  in  the 
so-^salled  caisson  disease.  In  submarine  operations,  such  as 
building  the  piers  of  bridges  in  deep  water,  it  is  necessary  for 
the  men  to  work  in  caissons,  filled  by  condensed  air  to  resist  the 
inward  pressure  of  water,  and  to  serve  for  respiration.  The 
deeper  the  caisson  is  below  the  surface,  the  greater  is  the  pressure 
of  water,  and  the  more  must  the  air  within  be  condensed  to  resist 
it.  The  degree  of  density  may  range  from  twenty  to  one  hun- 
dred pounds  or  more  to  the  square  inch,  above  the  fifteen  pounds 
to  the  square  inch  of  normal  atmospheric  pressure.  When  the 
human  body,  adapted  to  the  latter  pressure,  is  called  upon  to  en- 
dure a  pressure  much  higher  or  lower,  it  is  not  surprising  that 
great  disturbances  occur  in  the  respiratory  and  vascular  systems. 
Rarefaction  produces  surface  congestion  and  epistaxis,  as  so  many 
have  experienced,  ascending  at  railroad  speed  the  eastern  slope  of 
the  Rocky  Mountains.  Condensation  causes  internal  congestion 
and  inflammation. 

The  membrana  tympani  is  kept  in  equilibrium  in  condensed 
air  by  its  free  passage  through  the  Eustachian  tube  to  the  middle 
ear.  Obstruction  in  this  tube,  arising  from  slight  catarrh  of  the 
mucous  membrane,  from  its  swelling  and  thickening,  or  from 
pharyngeal  or  middle  ear  affections  is  a  very  common  disorder, 
leading  slowly  to  deafness,  and  often  not  suspected  by  the  per- 
son afflicted.     When  the  tube  is  obstructed  partially  or  wholly, 
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the  air  cannot  get  into  the  middle  ear — behind  the  membrane — 
readily,  and  henoe  the  air  of  the  middle  ear  is  less  dense  than  that 
without.  The  general  vascular  pressure  is  increased  by  the  con- 
densed air  acting  upon  the  surface  of  the  body  and  lungs,  and 
the  full  turgid  vessels  of  the  middle  ear,  meeting  a  weak  counter- 
pressure  in  the  relatively  rarefied  air  therein  contained,  rupture 
spontaneously  and  induce  an  acute  inflammation. 

When  the  air  of  the  middle  ear  is  much  rarefied,  and  the  ex- 
ternal air  is  very  dense,  with  the  membrana  tympani  somewhat 
weakened  by  disease,  the  great  pressure  upon  the  outer  surface 
may  cause  a  rupture  and  a  restoration  of  equilibrium.  The  first 
effect  of  the  condensed  air  of  the  caisson  upon  the  ear  was  to  pro- 
duce a  stopped  feeling  and  severe  pain.  When  the  Eustachian 
tubes  were  opened  by  the  Yalsalvian  method,  the  symptoms  disap- 
peared. In  persons  with  normal  Eustachian  tubes,  which  opened 
with  the  act  of  swallowing,  no  discomfort  was  experienced. 
When  a  person  returned  from  the  dense  air  of  the  caisson  to  the 
ordinary  atmosphere,  the  condensed  air  of  the  ears  aometimee 
came  from  the  Eustachian  tubes  in  distinct  pufis. 

From  numerous  cases  of  disorder  of  the  ear  from  working  in 
caissons,  which  came  under  the  observation  of  experienced  aurists, 
it  was  concluded  that  there  was  generally  some  pre-existing  dis- 
ease 6f  the  Eustachian  tube  or  middle  ear. 

Inflation  by  the  Yalsalvian  method  was  of  great  use  to  the 
men  when  on  duty,  and  by  Politzer's  air-bag,  during  the  inter- 
vals of  labor  when  they  could  see  the  doctor.  The  pain  and  hy- 
peremia of  the  ears  were  thus  relieved  and  acute  inflammation 
prevented.  Those  who  wish  to  pursue  this  subject  farther  will 
find  an  excellent  r6sum6  in  Dr.  Roosa's  excellent  treatise  upon 
diseases  of  the  ear. 

Whether  the  heaUhy  membrana  tympani  is  ruptured  by  concus- 
sions in  the  atmosphere  from  discharge  of  fire-arms  and  artilleiy, 
is  a  question  still  subjudice.  The  resisting  power  of  a  healthy 
membrane  is  considerable.  Gruber  found  it  required  a  column 
of  mercury  143  cm.  (56  in.)  high  to  rupture  the  membrane  of 
an  ear,  that  had  been  preserved  in  alcohol  several  weeks.  He 
was  unable  to  burst  a  healthy  drum-head  by  five  times  the  atmos- 
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pberic  pressare,  sent  through  a  catheter  fastened  in  the  Eustachian 
tube. 

The  triangular  space  above  the  short  process  of  the  malleus^ 
called  the  membrana  flaocida,  or  Shrapnell's  membrane,  is  elastic 
and  less  dense  than  the  other  parts  of  the  membrane,  and  yields 
considerably  to  pressure.  The  funnel-shaped  part  of  the  mem- 
brane is  made  concave  by  pressure  from  without,  so  that  the  tri- 
angle of  light  disappears,  and  this  indicates  an  elasticity  of  con- 
servative character  in  sudden  movements  of  the  atmosphere.  The 
oblique  position  of  the  membrane,  the  projecting  angle  of  cartil- 
age at  the  junction  of  the  osseous  with  the  cartilaginous  portion 
of  the  external  canal,  and  the  easy  patulence  of  the  Eustachian 
tube,  all  contribute  to  protect  the  membrana  tympani  from  violent 
aerial  commotions. 

Nevertheless,  it  is  sometimes  ruptured  by  explosions  of  gun- 
powder, in  pistol,  blast,  or  cannon.  Yet,  the  scarcity  of  cases 
among  soldiers  and  sailors,  who  have  been  exposed  to  '^  heavy 
firing  all  around,''  renders  it  probable,  that  those  who  have  suf- 
fered this  accident  have  had  some  chronic  disease  of  the  ear,  which 
has  weakened  the  layers  of  the  drum-head,  and  predisposed  it  to 
rupture.  Cases  are  on  record  in  which  rents  have  resulted  from 
pistol-shots  near  the  ear,  the  explosion  of  a  hand  grenade,  and 
the  discharge  of  heavy  guns. 

The  symptoms  of  concussion  without  rupture  are,  a  heavy  thud 
in  the  ear,  a  temporary  intense  ringing,  some  d^ree  of  deafness, 
and  sometimes  slight  hemorrhage  of  the  membrane.  When  a 
rupture  occurs,  a  sharp  pain  shoots  through  the  ear  after  the  thud, 
a  discharge  of  blood  appears  in  the  external  meatus  or  within 
the  canal,  the  deafness  is  more  decided,  and  air  flutters  out  freely, 
when  the  ear  is  inflated  through  the  Eustachian  tube. 

During  a  service  of  five  years,  including  the  period  of  the  late 
war  for  the  Union,  as  a  line  officer  in  the  United  States  Navy^ 
exposed  with  many  others  to  a  great  many  concussions  from  the 
discharge  of  guns,  ranging  from  12  pound  howitzers  to  the  200 
pound  rifled  Parrots,  and  the  11  inch  and  15  inch  smooth  bore 
guns,  I  did  not  hear  or  know  of  a  single  case  of  such  aural  in- 
jury. 

At  the  battle  of  Bull's  Bay,  S.  C,  on  board  the  U.  S.  Gun- 
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boat  Ottawa,  a  200  pound  rifled  Parrot,  taking  a  charge  of  20 
pounds  of  powder,  and  a  shell  of  155  pounds  or  a  solid  shot  of  200 
pounds,  was  fired  four  or  five  times  an  hour  for  thirty-six  hours. 
During  most  of  this  time,  being  Executive  Officer  of  the  ship,  I 
remained  upon  the  bridge  within  fifteen  feet  of  the  gun,  directing 
its  service,  and  the  same  men,  with  one  or  two  exceptions,  re- 
mained at  their  posts  close  beside  and  behind  the  gun  carriage, 
yet,  no  ears  were  injured  to  the  best  of  my  knowledge,  and  that 
of  Dr.  L.  H.  Willard,  who  was  Surgeon  of  the  ship. 

In  the  iron-clad  service,  the  trial  of  auditory  resistance  was 
even  more  severe.  The  guns  within  the  revolving  turrets  were 
of  XI  inch,  and  XV  inch  bore,  requiring  charges  of  15  to  20 
pounds,  and  35  to  40  pounds  of  powder,  and  shell  of  136  pounds, 
and  350  pounds,  or  solid  shot  of  166  pounds,  and  400  to  440 
pounds  respectively.  When  fired,  the  muzzles  of  the  guns  were 
run  just  even  with  narrow  port-holes  through  the  eleven-inch 
thick  turret,  and,  though  the  concussion  was  greatest  outside,  yet, 
owing  to  the  confined  space  of  the  turret  it  was  considerable 
within.  This  had  to  be  endured  for  whole  days  at  a  time,  to- 
gether with  the  shocks  from  shell  and  shot  striking  the  outside 
of  the  turret,  during  the  frequent  attacks  upon  Moultrie,  Sumter, 
and  the  Confederate  forts  upon  Morris  Island. 

I  was  an  Ensign  then  on  board  the  U.  S.  Ironclad  Nahant, 
and  had  charge  of  the  XI  inch  gun,  while  Lieut.  Tallman  com- 
manded the  XV  inch.  We  were  all  instructed  to  keep  the  mouth 
open  at  the  moment  of  firing,  but  we  sometimes  forgot  the  warn- 
ing, and  our  ears  would  ring  loud  and  deep  after  a  discharge.  I 
noticed  after  a  few  hours  firing,  the  ringing  would  persist,  per- 
haps, till  the  next  bombardment. 

In  the  excitement  of  action,  we  sometimes  did  not  get  the 
muzzles  of  the  guns  quite  against  the  edge  of  the  port-hole,  and 
upon  firing,  we  would  get  a  shock  inside  the  turret,  that  would 
make  our  heads  swim.  On  one  occasion  the  XV  inch  was  hur- 
riedly discharged,  when  the  muzzle  was  several  inches  inside  the 
port-hole,  and  every  one  of  us  was  stunned  and  knocked  over 
by  the  powerful  concussion,  but  no  one  complained  of  the  symp- 
toms of  a  ruptured  membrana  tympani,  tliough  some  had  ringing 
tinnitus  and  vertigo  for  several  days.    Rupture  of  the  membrana 


INJUaiBS   OF   THE   HBMBRAHB.  ]93 

fympaDi  is  therefore  not  easily  caused  by  artillery  concussions. 
My  experience  i^reee  with  Gruber's.  He  saw  a  great  many  pa- 
tients, who  had  been  in  heavy  battles,  and  found  only  one  case  of 
rupture  of  the  drum-head. 

I  have  recently  examined  an  ear  injured  by  cannon  firing. 
Lieut.  Stephenson  was  superintending  the  service  of  the  "  Swamp 
Angel "  in  a  marsh  before  Charleston,  S.  C,  and  at  one  dischai^ 
he  felt  a  thud  in  his  right  ear  and  a  quick  sharp  pain,  followed 
by  a  discharge  of  blood  from  the  meatus.  The  ear  did  not  trouble 
him  afterwards,  but  hearing  was  much  impaired,  and  has  re- 
mained defective  since.  No  trace  of  a  cicatrix  .remains,  but  the 
membrane  is  opaque,  depressed  and  adherent  to  the  inner  wall  of 
the  tympanum,  and  Hw.  is  b°^. 

Observation  leads  me  to  believe  that  the  intermitting  concus- 
sions of  artillery  do  not  cause  chronic  inflammation  of  the  middle 


Fio.  69.— RupTUBB  OF  THE  Membrama  Ttupami  (Schwmtio).  ' 

Fio.  70. — Round  Perforation  of  the  Meubrana  Tympani  with  Cai^ 

ciFiED  Edges,  two  Calcareous  Spois,  and  Labob  Cicatrix  (Schwartr^). 

and  internal  ears,  as  Booea  claims,  though  the  clatter  of  noisy 
machinery  and  the  clang  of  the  boilei^maker's  hammer  may  do  so. 
Solutions  of  continuity  of  the  membrana  tympani  have  various 
shapes,  and  occur  in  diflerent  locations,  which  are  dependent  upon 
the  cause.  They  are  seen  a  little  distance  from  the  anterior  or 
posterior  surface  of  the  manubrium,  or  along  the  periphery ;  are 
round,  oval,  or  irregular  shaped  perforations;  in  the  anterior, 
posterior,  or  superior  segments.  Those  resulting  from  injury  by 
foreign  bodies,  by  concussions  and  recent  acut«  catarrhal  inflam- 
mation, are  linear  rents  with  thin  ra^ed  edges.  Those  produced 
by  disease  are  generally  round,  oval,  or  kidney  shaped,  and  have 
thin  or  thick,  inflamed  and  sometimes  calcified  borders. 
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There  may  be  several  perforations.  Small  round  perforationfl, 
one  upon  each  side  of  the  manubrium,  resemble  the  eyes  of  an 
embryo  chicken.  Ferforatioua  may  be  so  small  as  only  to  be  dis- 
covered by  the  passt^  of  air  through  the  membrane  during  in- 
flation,  or  so  lai^  that  hardly  a  vestige  of  the  membrane  remains. 
Frequently  the  tendinous  ring  around  the  periphery  and  the  part 
immediately  siirrounding  the  malleus  are  all  that  remain  of  the 
membrane. 

Fio.  71. 


Einirmr-fiHAPXD  Pebforatioh  of  the  Mbhbbaha  Tvhpani  with 
Calcified  Edoes  (SchwarUe). 

In  these  conditions,  the  handle  of  the  malleus  is  drawn  in  by 
the  tensor  tympani  muscle,  adherent  to  the  promontory  of  the 
tympanic  wall,  and  so  foreshortened  as  to  be  seen  with  difficulty. 
In  other  cases,  the  ossicles  have  been  broken,  dislocated,  and  par- 
tially or  wholly  discharged,  and  the  edges  of  the  perforation  or 
its  cicatrix  have  become  adherent  more  or  less  with  the  mucous 
membrane  of  the  tympanum. 

Schwartze  says,  '  The  perforation  takes  place  from  within  out- 
wards, during  purulent  otitis  media,  and  from  without  inwards 
by  perforating  ulcer,  or  as  the  result  of  an  abscess  of  the  mem- 
brane during  myringitis.  Various  conditions  unite  to  produce 
these  perforations;  inflammatory  softening  of  the  membrane, 
pressure  of  exudation  behind  it,  and  movement  caused  by  expi- 
ration. A  rupture  occurs,  the  edges  of  this  ulcerate  (if  it  does 
not  heal),  and  a  loss  of  substance  follows.  The  extent  of  loss  of 
substance  depends  on  constitutional  conditions,  and  is  most  rapid 
and  destructive  in  scrofula,  tuberculosis,  and  especially  in  scarlet 
fever.'* 

*  Th«  Pathological  Anatomy  of  the  E*r,  p.  78. 
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A  rupture  may  heal  and  leave  no  traoe,  or  have  a  linear  or 
broad  cicatrix.  Very  large  perforations  sometimes  close  after  many 
years  existence.  In  certain  cases  of  tubal  and  middle  ear  disease^ 
a  perforation  materially  improves  the  hearing  by  permitting 
sound  vibrations  to  strike  directly  upon  the  oval  and  round  win- 
dows of  the  labyrinth.  The  size^  shape  and  position  of  perfora- 
tions influence  the  degree  of  audition,  but  no  definite  rules  for 
guidance  are  yet  formulated.  It  may  be  stated  in  general,  that 
small  perforations  are  accompanied  by  poorer  hearing  than  large 
ones. 

li-etitment — Simple  rents  of  the  membrane  heal  readily  and 
leave  no  scar.  When  there  is  no  pain  and  deafness  after  an  acci- 
dent from  a  foreign  body  or  from  concussion,  inflate  the  tym- 
panum through  the  Eustachian  tube  with  the  air-bag,  in  order  to 
drive  out  any  blood  there  may  be  therein ;  syringe  the  ear  gently 
with  tepid  water,  put  in  a  loose  wad  of  cotton,  give  a  few  doses 
of  Aconite  and  keep  the  patient  quiet.  The  membrane  will 
probably  heal  in  such  cases,  and  leave  no  trace  of  the  injury. 
Should  the  perforation  be  lai^,  and  coexisting  with  any  of  the 
diseases  of  the  canal,  membrane  or  middle  ear  so  commonly  ac- 
companying, these  n^tist  be  treated  first,  and  the  measures  adopted 
for  their  cure  will  be  favorable  to  the  closure  of  the  membrane. 
The  membrana  tympani  possesses  great  regenerative  power,  and 
more  than  two-thirds  of  it,  including  the  malleus,  may  be  de- 
stroyed and  completely  restored,  even,  after  a  perforation  has  ex- 
istedmanymonL    '  ^         ^  ^ 

The  membrana  propria  of  the  drum-head  is  not  restored  during 
reparation,  but  a  leash  of  bloodvessels  runs  to  the  edge  of  the 
opening,  deposits  pabulum,  and  a  firm  whitish  cicatrix  marks  the 
place  of  lesion.  This  is  depressed  below  the  plane  of  the  mem- 
brane, but  is  usually  covered  by  epithelium  upon  both  surfaces. 
Cicatrices  look  darker  than  the  surrounding  membrane,  are  more 
movable,  and  may  be  adherent  to  the  long  process  of  the  incus, 
or  to  the  inner  Mrall  of  the  middle  ear,  directly,  or  by  the  inter- 
vention of  bands  of  connective  tissue. 

It  is  better  to  keep  the  meatus  closed  with  absorbent  cotton, 
during  the  intervals  of  treatment,  but  a  discharging  ear  should 
not  be  thus  plugged  unless  the  physician  can  see  the  patient  often. 
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or  the  latter  can  be  relied  upon  to  cleanse  the  ear,  and  change  the 
cotton  often.  When  a  membrane  is  healing,  no  inflations  should 
be  employed  unless  imperatively  demanded,  as  forming  cicatrices 
tear  easily  and  closure  is  thus  arrested.  It  lb  advisable  to  avoid 
syringing,  to  cleanse  the  canal  with  absorbent  cotton,  and  to  avoid 
removing  scabs  and  scales  from  the  perforation,  as  the  latter 
bridge  the  gap  and  favor  cicatrization. 

With  nothing  to  interfere  with  healing  except  sluggish  action 
of  the  membrane,  cover  a  silver  probe  with  solid  nitrate  of  silver 
and  rub  it  around  the  edge  of  the  perforation.  In  such  cases, 
the  outer  and  inner  coverings  of  the  drum-head  have  united,  and 
the  opening  will  remain  permanent,  unless  cauterized  and  stimu- 
lated to  close. 

A  perforated  membrane  may  become  entire  by  the  formation 
of  a  cicatrix,  but  have  the  latter  covered  by  pus,  owing  to  the 
imperfect  epithelium  upon  its  surface.  These  places  should  be 
cleaned  by  absorbent  cotton  and  brushed  every  day  with  a  five- 
grain  solution  of  nitrate  of  silver  {Argent,  nit.  gr.  v,  Aqua  ded, 
f5j),  and  a  two-grain  solutidn  of  sugar  of  lead  {Plumbi  aceias 
gr.  ij,  Aqiui  dest.  f5j),  syringed  in  the  ear  daily,  while  Calcarea 
phos.  is  given  internally.  , 

Dr.  J.  H.  Bufium,  of  Chicago,  Ills.,  reports  the  closure  of 
perforations  under  pledgets  of  cotton  smeared  with  cosmoline  and 
kept  firmly  against  the  surface  of  the  drum-head  for  several 
weeks  at  a  time.  I  used  absorbent  cotton  alone  in  one  case,  after 
touching  the  edge  of  the  perforation  with  nitrate  of  silver,  and 
found  the  opening  closed  at  the  end  of  two  weeks.  It  was  about 
the  diameter  of  a  knitting-needle  when  first  seen. 

It  has  been  recently  recommended  to  apply  disks  of  paper  and 
pieces  of  adhesive  plaster  to  perforated  membranes,  to  protect  the 
middle  ear  from  irritation,  and  to  favor  the  healing  process. 
They  have  not  worked  well  in  practice  so  far,  and  may  be  re- 
garded as  the  ofispring  of  exuberant  theorizing. 

Hjrpersemia  of  the  Mdmbrane. — A  membrana  tympani  in  a 
normal  condition  does  not  show  any  permanent  injection  of  ves- 
sels. When  the  external  canal  or  the  membrane  is  touched 
roughly,  the  ear  is  inflated  artificially  or  by  the  inhalation  of  a 
strong  breeze,  the  head  is  subjected  to  concussion,  the  Eustachian 
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tube  is  irritated  by  tobacco  or  slightly  obstructed ;  the  stomach  is 
disordered;  or  certain  medicines  are  administered,  such  as  quinine; 
hyperaemia  of  the  drum-head  and  of  contiguous  parts  results, 
and  certain  subjective  symptoms  appear.  These  are  so- trifling  as 
hardly  to  attract  attention,  but  some  persons  ask  the  doctor 
about  them,  generally,  from  mere  curiosity.  It  is  for  this  very 
reason  that  I  deem  them  worthy  of  notice.  A  person  has  a  sud- 
den very  slight  ringing  in  the  ear,  which  lasts  a  few  minutes,  and 
then  ceases,  to  return  again  after  a  few  hours  or  days.  The  ear 
feels  a  little  full,  and  the  external  canal  itches ;  it  is  slightly 
feverish  and  hyperaesthetic,  so  that  wind  blowing  into  the  ear  feels 
uncomfortable. 

If  the  membrane  be  examined,  one  may  see  a  bright  red  streak 
of  vessels,  extending  upon  the  drum  membrane  above  the  short 
process  of  the  malleus  from  the  external  canal  and  running 
down  along  the  manubrium.  Other  vessels  are  sometimes  seen 
running  around  the  drum-head  and  inwards  to  join  those  of  the 
malleus.  The  mucous  layer  may  participate  and  give  a  deeper 
violet  hue  to  parts  of  the  drum-head.  The  hypersemia  of  the 
outer  layer  may  be  so  great  as  to  make  the  membrane  of  a  diffused 
red,  and  to  hide  the  malleus  completely  from  sight,  but  this  con- 
dition comes  more  appropriately  under  myringitis,  into  which  any 
hypersemia  may  easily  develop. 

Treatment, — Remove  the  cause  if  still  operative.  Use  the  air- 
bag  once  a  day  for  a  few  times ;  brush  the  external  canal  with 
glycerine  and  water,  equal  parts,  once  a  day  if  needed ;  gargle 
the  throat  every  night  with  a  teaspoonful  of  salt  in  a  glass  of 
water,  if  it  is  irritated ;  and  give  a  few  doses  of  Aconite,  Bella- 
donna, or  China,  making  the  dose  correspond  with  the  insignifi- 
cance of  the  disorder,  and  speedy  cure  will  probably  result. 

Mjrringitis. — ^This  is  a  name  applied  to  an  inflammation  limited 
to  the  membrana  tympani.  It  is  rarely  seen  uncompliteted  by 
disease  in  other  parts  of  the  ear,  and  is  difficult  to  diagnose,  be- 
cause of  the  relations  of  the  drum-head  to  the  external  canal  and 
the  tympanum. 

The  external  surface  of  the  membrane  is  skin,  the  internal 
mucous  membrane,  and  a  layer  of  connective  tissue  lies  between. 
This  membrana  propria  has  little  vascular  or  nervous  supply, 
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and  henoe  inflammatioD  of  the  membrane  is  generally  an  affec- 
tion of  the  skin)  or  of  the  mucous  membrane,  or  of  both  together. 
Inflammation  of  the  dermic  layer  is  very  common,  and  has  been 
mentioned  as  a  complication  of  several  diseases  already  described. 
A  disease  of  the  canal  may  be  very  slight,  yet,  produce  such 
localized  inflammation  in  the  drum-head,  as  to  merit  its  record 
under  the  title  of  myringitis.  Disease  of  the  middle  ear  will 
cause  inflammation  of  the  mucous  membrane  covering  the  drum- 
head, but  will  probably  extend  beyond  its  borders  and,  henoe, 
not  merit  this  special  designation.  When  the  mucous  membrane 
of  the  drum-head  becomes  affected  secondarily  through  inflam- 
mation of  the  dermic  layer,  it  is  possible  and  probable,  that  the 
disease  may  not  extend  to  other  parts  of  the  middle  ear ;  indeed, 
I  think  I  have  seen  several  cases  of  this  last  variety. 

The  symptoms  of  myringitis  alone  are  not  very  marked ;  they 
follow  exposure  to  cold  air  and  drafts,  injury  by  foreign  bodies, 
and  diseases  of  the  external  canal.  There  is  a  slight  pain  or 
none  at  all ;  the  hearing  is  a  little  impaired,  and  noises  of  vary- 
ing character  rather  amuse  than  annoy  the  patient.  There  is^o 
constitutional  disturbance,  and  many  cases  are  not  seen  by  the 
physician  until  they  have  passed  into  the  chronic  stage. 

When  examined,  the  membrana  tympani  is  found  not  depressed, 
but  projected  a  little  outwards ;  it  is  pink,  moist,  and  oedematous 
from  swelling ;  or,  having  exfoliated  its  epithelium,  is  uniformly 
red,  owing  to  the  exposure  of  the  corium;  the  light  triangle  has 
disappeared,  the  handle  of  the  malleus  is  indistinct,  and  its  posi^ 
tion  is  only  recognized  by  a  few  bloodvessels  running  in  its  course. 
The  membrane  is  soft,  relaxed,  and  easily  torn.  The  inner  end 
of  the  canal  is  sometimes  swollen,  so  that  the  membrane  looks 
diminished  in  size.  Inflation  of  the  middle  ear  is  generally  easy 
by  any  method,  and  the  membrane  moves,  though  it  may  be 
sluggisRly.  The  disease  may  not  go  beyond  this  condition  and 
recovery  follow.  If  it  continues,  later  in  its  course,  the  mem- 
brane becomes  thickened,  leathery,  dirty  gray  and  rough,  and 
secretes  a  little  thin  pus,  the  detritus  of  imperfect  epithelial  for^ 
mation.  This  leads  to  erosion,  an  infiltration  of  round  cells,  and 
the  formation  of  granulations  and  polypi  upon  the  outer  surface; 
blisters  may  develop  and  break  outwards,  abscesses  arise  in  the 
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<»nnective  tisBue  and  burst,  fatty  and  calcareous  depoeits  occur  in 
the  substantia  propria,  ulceration  extend  deeper  and  deeper,  and 
perforation  finally  resalt.  In  other  cases,  the  membrana  tympani 
may  remain  thick  and  fleshy,  the  inflammation  extend  deeper 
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and  deeper  to  the  mucous  membrane  of  the  tympanum,  which 
becomes  catarrhal  and  seriously  damages  the  bearing. 

TVeaimaU. — If  the  attack  is  secondary  to  any  other  aural  dis- 
ease, treat  the  latter  according  to  directions  elsewhere.  When 
myringitis  is  the  predominant  affection,  syringe  the  ear  gently 
every  few  hours,  during  the  acute  sti^,  with  a  warm  decoction 
of  hops,  and  give  Aconite  or  Belladonna.  Inflate  the  ear  with 
the  air-bag,  and  keep  the  patient  warm  and  quiet. 

After  the  acute  symptoms  are  past,  if  the  membrane  is  thick, 
rough,  and  diffusely  reddened,  brush  over  the  surface  with  the 
cottoned  probe,  wet  with  a  ten-grain  solution  of  nitrate  of  silver. 
Should  there  be  ulceration  and  pus  upon  the  membrane,  wash  it 
off  by  an  injection  of  tepid  water,  and  drop  in  once  a  day  a  little 
of  the  acetate  of  lead  solution  {Plumin  acetas  gr.  ij,  Aqua  doA.  ^), 
Blisters  and  abecesees  may  be  opened  carefully  with  a  cataract 
needle  or  the  myringotome,  and  af^rwards  do  well  with  the 
plumbio  wash.  In  obstinate  cases,  it  may  be  neceesaiy  to  apply 
the  mercury  and  vaseline  ointment  (Sydrarg.  ozid.  rub.  gr.  v,  Vaa&- 
line  Sss.)  to  the  surface  by  the  cottoned  probe,  or  smear  a  piece  of 
cotton  and  push  it  against  the  membrane,  which  has  lost  much  of 
its  eensibitily.  In  case  of  middle  ear  complication,  it  might  be 
neceesary  to  puncture  the  drum-head,  but  this  will  be  considered 
nnder  diseases  of  the  tympannm. 
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Aconite  should  be  administered  early  to  bilious,  plethoric, 
rheumatic  or  gouty  persons.  Arsenicum  should  be  substituted  as 
soon  as  the  active  symptoms  have  disappeared,  when  the  mem- 
brane is  scaly. 

Calcarea  phos.  has  proved  of  much  value  in  a  pale  flabby  state 
of  the  membrane,  with  some  discharge,  and  sometimes  blisters  or 
ulcers.  Hepar  will  be  appropriate  in  similar  cases,  with  sensa- 
tion of  coldness. 

Silicea  helps  cicatrization  and  the  formation  of  new  epithe- 
lium. 

Atrophy  of  the  Membrane. — ^This  consists  essentially  of  an 
absorption  of  much  of  the  membrana  propria,  or  connective  tis- 
sue, between  the  outer  and  inner  layer  of  the  membrana  tympani, 
with  some  thinning  of  the  latter. 

It  is  caused  by  pressure  of  cerumen  upon  the  drum-head;  a 
prolonged  course  of  inflation  of  the  tympanum;  long-continued 
rarefaction  of  the  air  of  the  tympanum,  and  the  inward  pressure 
of  the  membrane,  owing  to  continuous  occlusion  of  the  Eus- 
tachian tube;  and  by  chronic  inflammation  of  the  mucous  mem- 
brane of  the  middlerear. 

The  membrana  tympani  is  considerably  altered  in  color.  It  is 
yellowish  white,  yellowish  gray,  or  like  dirty  chamois  skin ;  has 
a  pearl-colored  ring  around  the  periphery,  and  a  centre  of  bluish 
white,  striated  slightly  with  gray.  There  may  be  spots  of  calca- 
reous degeneration  surrounded  by  a  border  of  dark  pigment  The 
membrane  is  very  thin  in  the  centre,  and  may  be  seen  to  move 
through  considerable  space,  when  Si^le's  speculum  is  used.  The 
greatest  movement  is  around  the  umbo;  the  malleus  handle 
moves  forward  during  suction  and  backward  during  compression, 
with  a  pendulum-like  movement.  The  membrane  just  behind 
the  manubrium  pouches  outwards,  and  laps  a  little  over  its  bor- 
der, and  other  portions  show  difierent  shaped  folds  when  moved 
outwards. 

If  the  air  of  the  tympanum  is  rarefied,  or  pressure  is  made 
strongly  by  the  Siegle,  the  tympanic  membrane  sinks  into  the 
tympanum,  and  shows  by  its  irregular  surface  the  position  of  the 
ossicles  and  promontory.  When  the  membrane  is  quite  thin  and 
papery,  some  of  tbeintra-tympanic  apparatus  may  be  seen  through 
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it.  This  collapse  inwards  is  the  usual  position  of  an  atrophic 
membrane,  unless  the  person  has  learned  to  inflate  his  ears  and 
does  so  frequently;  then  its  depression  is  considerably  less. 
When  the  tympanum  is  inflated  there  is  a  sofb  thud  of  sound, 
considerable  crackling,  and,  perhaps,  a  few  moist  rfiles. 

Tinnitus  of  varying  intensity  is  a  frequent  symptom  of  atrophy, 
and,  of  course,  the  hearing  is  considerably  impaired.  In  my 
opinion  the  relaxed  membranes,  thought  to  be  produced  by  too 
much  inflating  of  the  middle  ear,  are  generally  cases  of  atrophy 
of  the  substantia  propria  from  morbid  processes  of  long  continu- 
ance within  the  tympanum. 

TrecUment. — There  is  not  much  to  be  done  for  an  advanced 
case.  Any  causative  or  coexistent  aural  affection  should  be 
treated  according  to  directions  elsewhere.  If  the  Eustachiftn  tube 
is  closed  and  the  tympanum  is  catarrhal,  inflate  with  the  air-bag 
every  day,  until  the  tubes  are  free  and  open  easily.  Collodion 
may  be  applied  over  the  outer  surface  of  the  drum-head  with  a 
brush,  or  the  head  inclined  and  a  drop  or  two  allowed  to  dry 
upon  the  surface.  This  may  remain  a  week  or  two,  and  will  im- 
prove the  hearing  temporarily.  An  artificial  drumhead  of  cotton 
or  rubber,  pressed  against  the  membrane,  frequently  increases  the 
hearing,  and  does  no  harm  if  not  left  in  too  long  at  a  time. 
When  the  relaxation  is  considerable,  the  hearing  very  defective, 
and  the  tympanum  nearly  normal  as  in  senile  atrophy,  I  make 
a  horizontal  puncture  about  2  mm.  wide  in  the  anterior  and  pos- 
terior portions  of  the  membrane,  upon  a  level  with  the  end  of 
the  manubrium,  and  2  mm.  in  front  and  behind  it.  These  soon 
heal  and  the  consequent  cicatricial  contraction  improves  the  ten- 
sion and  functional  action  of  the  membrane.  After  incising 
the  membrane,  if  blood  flows,  it  must  be  syringed  gently  away, 
a  piece  of  cotton  placed  loosely  in  the  meatus,  and  Aconite  given 
for  a  day  or  two.  I  have  performed  this  operation  several  times, 
have  not  had  any  bad  results  from  it,  and  improvement  in  hear- 
ing and  diminution  of  tinnitus  have  followed  in  the  majority  of 
cases.  I  have  been  careful  to  have  the  Eustachian  tubes  easily 
dilatable,  and  the  tympanum  in  pretty  good  condition  before 
operating,  and  from  my  results,  I  feel  warranted  in  recommend- 
ing the  procedure  to  the  attention  of  the  profession. 

14 
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Hjrpertrophy  of  the  Membrane. — LoDg-<x)ntinued  irritation 
or  iDflammation  of  the  skin  produces  thickening  of  the  epidermiB 
and  hypertrophy  of  the  oorium  and  subcutaneous  connective  tis- 
sue. The  epidermic  cells  become  thickened  and  their  number  in 
a  given  area  greatly  increased^  while  they  are  closely  aggregated 
into  callus  and  ichthyotic-like  patches  upon  the  thickened  layer 
of  connective  tissue. 

The  same  causes  act  similarly  upon  the  mucous  membrane,  but 
the  result  is  a  little  different ;  the  submucous  tissue  becomes  hy- 
pertrophied,  the  muciparous  glands  are  enlarged,  the  surface  gets 
rough  and  granular,  and  the  superabundance  of  mucous  cells  is 
thrown  off  as  mucus  or  pus. 

The  membrana  tympani  is  composed  of  skin  and  mucous  mem- 
brane back  to  back,  with  a  common  subcutaneo-submucous  con- 
nective tissue,  the  membrana  propria  between,  and  it  is  conceiva- 
ble that  it  may  become  hypertrophied  as  well  as  atrophied. 

This  is  exactly  what  occurs  in  some  cases  of  disease  of  the  ex- 
ternal canal,  oflen  in  myringitis  proper,  and  as  a  concomitant  if 
not  a  sequel  of  tympanic  disease,  though  many  authors  ignore  it 
altogether.  It  is  what  Toynbee  meant  by  rigidity  of  the  mem- 
brana tympani,  and  is  seen  quite  frequently  in  the  old,  the  rheu- 
matic, and  gouty. 

The  membrane  is  generally  dull,  opaque,  dirty  white  or  yellow- 
gray,  sometimes  looking  like  soiled  chamois  skin ;  the  light  spot 
is  somewhat  altered  in  shape  or  entirely  absent,  the  concavity  is 
increased,  and  the  handle  of  tlie  malleus  swung  a  little  inwards 
and,  perhaps,  invisible,  though  the  short  process  is  usually  very 
prominent. 

Whitish  patches  and  lines  are  sometimes  seen,  where  adhesions 
with  the  ossicles  or  promontory  have  occurred,  and  other  spots 
from  deposits  of  fat  and  lime,  are  scattered  over  the  membrane, 
or  aggr^ated  in  various  sharply  outlined  patches.  Deposits  of 
carbonate  of  lime  are  very  common.  They  are  ^hite,  speckled 
with  brown,  as  if  dark  sand  had  been  shaken  upon  white  paper, 
and  form  linear,  oval,  round  or  crescentic  plaques  between  the 
malleus  handle  and  the  border  of  the  membrane. 

Fatty  granules  are  often  mingled  with  the  calcific  particles  and 
give  them  a  yellowish  hue.    The  lime  is  confined  to  the  mem- 
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brana  propria,  or  mvolves  all  the  layers  of  the  tQembraoe.  These 
de^neratioDs  may  be  numerous,  yet,  the  membrane  act  well,  and 
the  hearing  not  be  much  affected. 

In  hypertrophy  of  the  membraDe,  the  hearing  is  generally  im- 
paired, so  that  the  watch  is  heard  only  on  contact  or  one  or  two 
inches  away,  and  tinnitus  is  oocasionally  present,  as  a  dull  rum- 
bling or  roaring. 

When  Siegle's  speculum  is  used,  the  membrane  will  be  seen  to 
move  slowly,  and  the  incursions  of  the  manubrium  to  be  much 
limited.  Inflation  by  the  catheter  and  air-bag  gives  through  the 
diagnostic  tube  a  dull  coarse  crackling  or  low  flapping,  instead 
of  the  sharper  sounds  of  the  normal  condition. 

The  patient  hears  a  bass  voice  best,  and  hearing  is  better  in  a 
□oise,  as  in  a  carriage  or  among  moving  machinery.     Low  tones 
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have  longer  vibrations  and  thus  give  the  slow  membrane  time  to 
act,  and  noises  make  the  membrane  more  movable  by  commotion 
of  the  ossicles.  The  patient  is  obliged  to  pay  close  attention  to  one 
speaking,  in  order  to  understand,  and  this  vigilance  is  quite  fatigu- 
ing. There  is  generally  anchylosis  of  the  ossicles  and  other 
lesions  within  the  tympanum,  which  will  be  considered  under 
proliferative  inflammation,  or  sclerosis  of  the  tympanic  mucous 
membrane. 

Acute  disease  of  the  ear  may  originate  or  complicate  a  hyper- 
trophy of  the  membrana  tympani ;  the  latter  is  moat  frequent 

There  are  few  symptoms  to  attract  the  patient's  attention. 
There  may  be  some  mucus  in  the  throat,  roughness  and  dryness 
in  the  posterior  pharynx,  a  little  fulness  and  tinnitus  now  and 
then,  and  a  gradual  diminution  of  the  hearing.     When  the  aurist 
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is  consulted,  the  array  of  objective  symptoms  detailed  above  is 
found,  and  the  true  condition  apprehended. 

Treotment. — Any  disease  of  the  external  canal  or  tympanum, 
suspected  of  causing  the  h3rpertrophy,  must  be  treated  according 
to  directions  elsewhere.  For  a  case  pure  and  simple  or,  perhaps, 
dependent  upon  obscure  disease  of  the  tympanum,  inflate  with 
the  air-bag  till  the  tubes  open  easily  by  Valsalva's  method,  brash 
over  the  drum-head  every  third  day  with  a  five-grain  solution  of 
nitrate  of  silver,  and  give  Mercurius  corros.,  two  grains  three 
times  a  day. 

If  the  hearing  does  not  improve  in  a  few  weeks,  brush  a  spot 
the  size  of  a  penny  upon  the  mastoid,  a  little  above  and  behind 
the  meatus,  with  pure  carbolic  acid,  surrounding  the  part  with  a 
ring  of  olive  oil,  so  that  the  acid  will  not  whiten  more  skin  than 
intended.  Renew  these  applications  once  a  week,  and  continue 
the  Mercurius  steadily.  Should  gouty  or  rheumatic  symptoms 
become  prominent,  or  any  complications  arise,  give  the  indicated 
medicine,  but  the  Mercurius  ought  to  be  tried  faithfully.  I  claim 
no  originality  for  this  treatment;  it  was  practiced  by  the  immortal 
Toynbee,  before  I  was  born,  but  I  have  proved  it  to  be  very  use- 
ful in  several  cases.  I  have  found  Kali  hydriod.  of  excellent 
service,  where  the  aflPection  was  associated  with  a  catarrhal  tendency, 
and  have  cured  a  few  cases  with  granular  throats  by  courses  of 
Arsenicum  alb.  and  Arsenicum  iod. 

If  the  deafness  is  very  great  or  tinnitus  distressing  after  other 
things  fail,  make  an  incision  in  the  drum-head  with  the  myrin- 
gotome, 2  mm.  long,  and  2  mm.  behind  the  malleus  handle 
near  its  lower  end.  Pain  may  be  subdued  by  the  warm  douche 
and  the  administration  of  Aconite.  If  improvement  follows, 
maintain  an  opening  as  long  as  possible,  while  a  solution  of 
potassium  {Potaadi  hydras,  gr.  j,  Aqua  IBj)  or  bicarbonate  of  so- 
dium (Sodii  bicarb,  gr.  v,  Aqua  f5j)  is  injected  daily  into  the  canal 
and  tympanum,  and  the  proper  internal  medication  is  continued. 
Thus  inspissated  mucus,  pus,  and  blood  can  be  dissolved  out 
of  the  tympanum,  and  adhesions,  perhaps,  loosened.  Suppura- 
tion of  the  middle  ear  is  not  likely  to  occur  from  perforation 
properly  performed.     If  the  incision  tends  to  close,  a  Politzer 
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eyelet  may  be  inserted,  or  one  may  dissect  out  a  triangular  piece 
of  the  posterior  inferior  quadrant. 

Projections  of  the  Membrane. — ^Under  hypertrophy  and  some 
other  diseases  of  the  drum-head,  I  have  described  depressions  of 
various  degrees  and  kinds,  and  now  briefly  mention  opposite  con- 
ditions. 

Myringitis  shows  puffiness  of  the  epidermis  and  a  slight  pro* 
jection  of  the  membrane,  in  front  and  behind  the  handle  of  the 
malleus. 

Granulations  spring  from  the  papillary  connective  tissue  of  the 
dermis  and  form  nodules  and  polypi,  which  cause  irregular  eleva- 
tions upon  the  outer  surface.  Abscess,  hemorrhage,  and  tumors 
between  the  layers  of  the  drum-head  generally  work  outwards 
and  raise  the  epidermis. 

Acute  inflammation  of  the  middle  ear  causes  a  red,  moist> 
shinipg  bulging  of  the  membrane,  and  the  malleus  appears  de- 
pressed, or  at  the  bottom  of  a  sulcus  between  the  anterior  and 
posterior  projections. 

Exudation,  hemorrhage  or  tumors  in  the  tympanum  may  cause 
a  pushing  outwards  of  any  segment  of  the  membrane,  but  the 
posterior  superior  quadrant  is  most  frequently  the  seat  of  election. 

Hemorrhages  in  the  Membrane. — Small  ecchymoses,  super- 
ficial exudations,  and  infiltrations  of  blocxl  occur  in  the  mem- 
brana  tympani  from  various  causes.  The  mucous  membrane  of 
the  tympanum  is  hypersemic,  during  measles,  small-pox,  typhoid 
fever,  diphtheria,  angina  and  other  diseases,  and  is  predisposed 
to  hemorrhage  from  slight  accidents.  Hemorrhages  appear  as 
round  or  oval,  bluish-red  elevations  upon  the  inner  surface,  and, 
when  seen  through  the  canal  and  outer  layers  of  the  membrane; 
they  have  a  brownish  color  and  are  illy  defined. 

Ecchymoses  and  hemorrhages  just  beneath  the  epidermis  of  the 
drum-head  are  deep  red  and  generally  round.    I  have  seen  them  ' 
at  the  periphery  and  at  the  borders  of  perforations. 

A  patient  of  mine,  about  sixty  years  old,  had  dry  external 
canal;  dry,  whitish,  opaque,  slightly  depressed  drum-heads;  an- 
noying tinnitus,  and  sclerosis  of  the  mucous  membrane  of  the 
middle  ear.  Afler  an  unusually  strong  inflation  with  the  air- 
bag,  I  perceived  at  the  margin  of  the  superior  posterior  quadrant 
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a  roand  extravasation  of  blood  beneath  the  skin.  This  elevated 
the  epidermis  and  in  two  days  time  formed  a  dependent  pouch, 
which  I  perforated  with  a  cataract  needle^  and  from  which  flowed 
several  drops  of  rather  watery  blood.  The  membrane  healed 
kindly  and  no  other  accident  happened. 

Eochymoses  beneath  the  epidermis  generally  lose  their  water, 
form  shrivelled  clots,  which  finally  undergo  fatty  defeneration 
and  are  absorbed.  During  these  changes,  they  move  slowly  to  the 
edge  of  the  membrane,  and  then  outwards  along  the  wall  of  the 
canal.  This  migration  is  thought  to  depend  upon  the  growth  of 
the  epidermis  from  the  centre  of  the  membrane  outwards,  though 
Zaufal  believes  it  is  a  result  of  capillary  action. 

TrecUment — The  presence  of  blood  in  the  membrane  may  be  a 
symptom  of  rough  treatment  which  should  be  stopped,  or  of 
grave  constitutional  disease  against  which  our  therapeutic  art 
should  be  directed. 

When  the  blood  remains  fluid  and  points  or  bulges  into  the 
canal,  it  should  be  helped  out  by  a  puncture.  When  hemorrhage 
occurs  without  any  distinctive  symptoms  of  a  morbid  condition 
of  the  ear,  and  seems  connected  with  Purpura,  Ferrum  or  Secale 
should  be  administered  until  absorption  takes  place. 

Arsenicum  and  Phosphorus  are  useful  in  morbid  states  of  the 
vascular  tissue. 

Epifhelioma,  cholesteatoma,  and  tubercle  are  very  rare  afieo- 
tions  of  the  membrana  tympani,  and  exceedingly  difficult  to  diag- 
nose ;  therefore  I  merely  mention  them  here.  Any  one  desiring 
further  information  in  r^ard  to  them  may  consult  Schwartze's 
PatholofficcU  AnaJtomy  of  the  Ear. 
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CHAPTER  VI. 

DISEASES  OF  THE  MIDDLE  EAR. 

Otalgia. — Earache  is  one  of  the  commonest  symptoms  met 
with  in  practice,  especially  amongst  children^  and  the  demands 
for  relief  are  generally  noisy  and  imperative.  The  term  is  re- 
stricted by  some  authors  to  a  simple  neuralgia  of  the  ear,  idio- 
pathic or  reflex,  unaccompanied  by  the  usual  symptoms  of  aural 
mischief. 

I  prefer  to  use  it  for  all  sudden  accessions  of  pain  in  the  ear, 
whenever  it  is  impossible  to  obtain  reliable  data  for  an  accurate 
diagnosis.  Otalgia  may  then  signify  a  reflex  pain  from  a  carious 
tooth,  or  the  violent  lateral  headache  of  beginning  inflammation 
in  the  tympanum. 

Pains  in  the  auditory  r^'on  vary  in  quality  and  quantity,  as 
elsewhere,  according  to  the  part  afiected,  and  a  little  knowledge 
upon  the  subject  will  assist  in  forming  a  prognosis,  and  enable 
one  to  use  therapeutic  measures  to  the  best  advantage. 

Simple  neuralgia  of  the  ear  is  characterized  by  pain  of  sudden 
onset,  rapid  increase  in  severity,  and  sudden  cessation.  It  is  ir- 
r^ular  and  capricious,  and  darts  through  the  ear  with  lightning 
rapidity.  There  may  be  slight  deafness  And  a  little  tinnitus,  but 
the  canal  and  membrana  tympani  are  of  normal  color,  and  the 
Eustachian  tube  and  middle  ear  are  clear  to  inflation  and  free 
from  exudation. 

The  afiection  coexists  with  neuralgia  of  the  trifacial,  and  occurs 
very  frequently  from  a  carious  tooth.  I  had  a  case  of  this  kind 
recently.  The  tooth  was  badly  filled,  and  a  cavity  existed  be- 
neath the  amalgam.  The  pain  was  paroxysmal  and  most  excru- 
ciating. It  extended  from  the  tooth  to  the  ear,  and  down  the 
neck  along  the  cervical  nerves  to  the  middle  of  the  clavicle. 
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During  the  paroxysms,  there  was  fulness  and  throbbing  in  the 
ear  with  slight  ringing  tinnitus.  The  tooth  was  treated  by  a 
competent  dentist,  the  pain  ceased,  and  the  ear  was  found  in  a 
normal  condition. 

The  early  stages  of  acute  inflammation  of  the  middle  ear  have 
severe  pain  like  neuralgia,  but  it  is  continuous,  increases  in 
severity,  and  spreads  over  the  side  of  the  head.  The  throat  is 
oflen  affected  and  the  pains  shoot  along  the  Eustachian  tube 
through  the  ear  when  swallowing.  There  is  generally  a  history 
of  exposure ;  some  slight  pain  for  a  day  or  two  before  the  severe 
pain  b^ins;  the  membrana  tympani  shows  hypersemia;  rales  are 
heard  through  the  diagnostic  tube,  and  inflation  brings  transient 
or  permanent  relief. 

Inflammation  in  the  cartilaginous  portion  of  the  auditory  canal 
is  characterized  by  dull  throbbing,  and  continuous  pain,  worse 
at  night.  Moving  the  auricle  is  exceedingly  painful,  and  some 
swelling  can  be  detected.  Inflammation  of  the  osseous  portion  of 
the  canal  is  manifested  by  a  heavy,  aching,  boring  pain  in  the 
canal ;  redness  of  its  walls,  and  increase  of  suffering  by  pressure 
in  front  of  the  tragus.  Disease  of  the  mastoid  is  attended  by 
heavy,  aching,  tensive  pain  in  the  mastoid  process  and  deep  within 
the  ear;  there  is  redness  and  swelling  over  the  mastoid,  and  the 
constitutional  disturbance  is  considerable. 

Chronic  inflammation  of  the  middle  ear  without  a  perforate 
drum-head  is  accompanied  by  a  heavy,  numb  feeling  in  the 
ear,  and  a  dull,  not  constant,  pain.  Sometimes  the  hearing  is 
temporarily  exalted  during  the  pain,  which  shows  spasmodic  ac- 
tion of  the  otic  muscles,  or  a  hypersesthesia  of  the  auditory 
nerve. 

Disease  of  the  internal  ear  is  not  accompanied  by  pain,  at  least, 
there  is  no  authoritative  record  of  its  presence  in  uncomplicated 
cases. 

Treaimeni. — What  shall  one  do  for  earache?  " Drop  in  sweet 
oil  and  laudanum,^'  says  a  well-meaning  housewife ;  "  put  a  bag 
of  hot  salt  over  the  ear,"  says  another ;  "  apply  a  hot  roasted 
onion  right  on  the  ear,"  says  a  third.  All  good  and  useful  some- 
times— all  failing  very  frequently,  because  not  governed  by  prin- 
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ciple.  These  are  empirical  remedies;  the  new  therapeutics  of 
special  knowledge  and  more  exact  symptom  study  has  something 
better  to  offer. 

Remove  the  cause,  if  still  operative,  inflate  the  ear  through  the 
Eustachian  tube  immediately,  and  renew  this  occasionally.  Swol- 
len gums  in  infants  should  be  lanced,  and  sore  carious  teeth 
pulled  out  at  all  ages.  If  the  membrana  tympani  is  not  perfo- 
rated, syringe  the  ear  gently  ten  minutes  every  half  hour  with  a 
dram  of  Aconite  tincture  in  a  cupful  of  hot  water,  and  give  Aco- 
nite internally.  If  the  membrane  is  perforated,  use  hop  tea  alone 
for  the  douching.  If  the  pain  is  not  soon  relieved,  apply  a  hot 
hop  poultice  over  the  ear,  in  the  intervals  of  douching.  These 
measures  failing,  continue  the  syringing  and  poulticing,  and  re- 
view the  characteristics  of  medicines  for  ear  disease. 

Pulsatilla  is  indicated  when  the  pains  are  severe  and  intermit- 
ting, and  there  is  catarrh  of  the  naso-pharyngeal  space,  with  a  his- 
tory of  exposure  to  cold.  Arsenicum  is  serviceable  when  the 
patient  is  subject  to  neuralgia  about  the  face,  the  pains  are  par- 
oxysmal and  exceeding  violent ;  and,  during  the  intervals,  there 
IS  considerable  exhaustion.  Belladonna  is  excellent  when  there 
are  sharp  stitching  pains  through  the  ears,  a  loud  tinnitus,  and 
considerable  cerebral  congestion.  Bryonia  should  be  given  if  the 
pain  is  moderate,  the  throat  is  sore,  and  there  is  muscular  stiffness 
and  soreness. 

Cinchona  is  called  for  in  fulness  of  the  ear  from  congestion, 
ringing  tinnitus,  and  moderate  pain ;  especially,  if  the  patient 
lives  in  a  malarial  region. 

Kali  hydriod.  relieves  throbbing,  aching,  continuous  pain  and 
redness  in  the  external  meatus.  Mercurius  corros.  is  the  best 
medicine  for  heavy,  aching,  tensive  pains  in  the  mastoid  and  ear. 
Lycopodium  is  recommended  for  pains  of  moderate  degree  and 
fitful  character,  and  Chamomilla  relieves  mild  earache  in  peevish 
and  restless  children. 

The  otalgia  sometimes  continues  violent  in  spite  of  all  treat- 
ment, and  solutions  of  morphia  and  atropia  are  recommended 
by  some  aurists  to  be  dropped  in  the  ear.  One  grain  of  Sulphate 
of  Morphia,  or  Sulphate  of  Atropia  may  be  dissolved  in  a  tea- 
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spoonful  of  hot  water,  and  then  three  or  four  drops  instilled  into 
the  canal,  with  the  head  inclined  to  the  opposite  side.  These 
solutions  are  dangercms  and  should  not  be  used  bj  any  but  a 
specialist,  who  (9  certain  of  the  soundness  of  the  dnum-head. 

It  is  necessary  to  add  a  little  Morphia  to  the  therapeutics  in 
rare  instances,  to  benumb  the  pain,  and  give  the  patient  needed 
rest.  An  eighth  of  a  grain  for  an  adult,  every  hour  till  relief  is 
afforded,  may  be  given  with  safety.  I  avoid  using  it  as  long  as 
possible.  Morphia  benumbs  pain,  but  it  augments  cerebral  con- 
gestion, and  thus  tends  to  increase  any  tendency  there  may  be  to 
inflammation  of  the  ear.  It  is  much  inferior  to  Aconite,  which 
is  a  local  anaesthetic,  and  an  internal  antiphlogistic.  I  treated  for- 
merly many  severe  earaches  by  the  palliative  hot  douche  and 
Morphia,  but  in  late  years  have  used  the  Aconite  douche  for  the 
ear,  and  Aconite  internally,  and  the  evidence  in  favor  of  the  latter 
method  is  overwhelming. 

It  must  be  remembered  that  earache  is  generally  a  premonitory 
symptom  of  aural  mischief,  and  as  soon  as  symptoms  become 
definite,  so  that  a  true  diagnosis  can  be  made,  the  treatment  mast 
be  sought  under  the  proper  nosological  name. 

Tiimitas. — This  is  a  term  employed  indiscriminately  for  all 
subjective  sounds,  which  originate  from  internal  morbid  changes, 
and  not  from  external  aerial  vibrations,  as  is  the  case  in  normal 
audition.  These  sounds  vary  from  a  barely  perceptible  ringing, 
heard  only  when  everything  is  quiet,  to  a  loud,  coarse,  tumul- 
tuous rumbling,  that  annoys  by  day  and  is  very  distressing  by 
night. 

When  a  sudden  shock  as  the  report  of  a  gun  affects  the 
healthy  ear,  there  is  a  musical  ringing,  clear  and  pure,  as  if  a 
glass  had  been  struck.  This  is  the  healthy  reaction  of  the  nerve, 
and  is  generally  the  sound  that  inaugurates  morbid  tinnitus, 
though  it  is  so  trifling  that  it  is  often  disr^arded,  till  louder 
whiffing  and  singing  awaken  anxiety  for  the  hearing.  Hissing 
as  of  escaping  steam,  cooing,  soft  gurgling,  metallic  ringing, 
chirping  as  of  crickets,  connected  musical  notes,  and  other  high 
tones,  interchanging,  intermittent,  or  constant,  occur  frequently. 
Less  frequent  are  sounds  like  the  grating  of  the  locust,  the  buzz- 
ing of  the  beetle,  a  dull  pounding,  and  the  roaring  of  shells. 
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The  intensity  of  the  sounds  is  as  variable  as  their  quality  and 
pitchy  and  it  is  impossible  in  many  cases  to  connect  them  with 
any  special  morbid  condition^  or  to  derive  from  their  considera- 
tion alone  anything  of  much  value  in  a  therapeutic  point  of 
view. 

A  single  sound  sometimes  continues  without  variation  a  long 
time,  while  in  other  cases  there  is  a  succession  of  several  sounds^ 
forming  quite  a  gamut.  It  may  be  stated  as  a  general  rule^  that 
delicate  sounds  indicate  some  affection  of  the  auditory  organ  or 
the  brain^  and  coarse  ones^  affections  of  the  bloodvessels  contigu- 
ous to  the  ear. 

Patients  compare  the  sounds  to  those  with  which  they  are  most 
familiar.  They  describe  them,  as  ringing,  singing,  humming, 
hissing,  chirping,  buzzing,  pounding,  grating,  rumbling,  and 
roaring.  The  farmer  speaks  of  the  noises  of  insects  and  falling 
water ;  the  dweller  in  the  city,  of  steam,  machinery,  and  carriages; 
the  sailor,  of  creaking  spars,  the  winds,  and  the  ocean ;  and  musi- 
cians even  indicate  the  notes  of  the  musical  scale. 

Tinnitus  is  caused  by  hypersemia,  anaemia,  or  disease  of  the 
labyrinth,  by  which  the  normal  pressure  of  the  endo-  and  peri- 
lymph is  altered,  and  the  terminations  of  the  auditory  nerve  are 
disturbed.  It  is  occasioned  by  functional  or  organic  changes  in 
the  trunk  of  the  auditory  nerve,  the  ganglia  with  which  it  is 
connected,  or  in  contiguous  portions  of  the  brain.  It  may  con- 
sist of  the  normal  reception  of  vibrations,  which  occur  from 
movements  of  the  tensor  tympani,  stapedius,  pharyngeal,  or  pala- 
tine muscles,  of  exudations  in  the  Eustachian  tube  or  middle 
ear,  and  of  blood  currents  in  neighboring  vessels. 

A  foreign  body  in  the  external  canal,  disease  of  the  canal  walls, 
irritation  or  inflammation  of  the  drum-head,  affections  of  the 
middle  ear  and  Eustachian  tube,  contraction  of  the  tensor  tym- 
pani muscle,  neuralgias,  disorders  of  the  stomach  reflected  through 
the  inferior  cervical  ganglion,  and  disturbances  of  the  cerebrum 
from  medicines  and  disease,  are  all  prolific  causes  of  labyrinthine 
disorder  and  tinnitus. 

Disease  in  the  labyrinth  from  rheumatism,  gout,  syphilis,  and 
other  constitutional  diseases  is  attended  by  local  congestions,  ex- 
travasations, and  effiisions,  and  causes  so-called  nervous  tinnitus. 
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in  which  the  per  osseal  hearing  of  the  tuning-fork  is  always 
impaired. 

The  hallucinations  of  hearings  the  vivid  consciousness  of  some 
one  uttering  one's  name  when  all  is  quiet,  the  hearing  of  whole 
bars  of  music  after  apoplexy,  should  all  be  classed  with  nervous 
tinnitus,  because,  if  the  otic  end  or  the  trunk  of  the  auditory 
nerve  is  not  affected,  the  cerebral  percipient  cells  belonging  to  the 
nerve  are. 

Muscular  tinnitus  may  be  used  to  designate  sounds  from  con- 
traction of  the  muscles,  connected  directly  or  indirectly  with  the 
ear,  but  these  hardly  deserve  the  name  of  tinnitus,  because  of  the 
long  intervals  between  successive  vibrations.  Hapid  spasmodic 
contractions  of  the  tensor  tympani  have  been  reported  as  giving 
moist  clicking  sounds.  The  act  of  swallowing,  by  drawing  the 
walls  of  the  Eustachian  tube  apart,  gives  rise  to  another  kind  of 
clicking  not  so  clear.  Nothing  is  known  of  the  action  of  the 
stapedius  in  causing  tinnitus. 

Vascular  tinnitus  is  caused  by  the  proximity  of  the  internal 
jugular  vein  and  the  internal  carotid  artery  to  the  resonant  tym- 
panum. The  internal  jugular  is  sometimes  constricted  by  exces- 
sive deposits  of  ossific  material  in  the  jugular  fossa;  it  is  fre- 
quently dilated  abnormally  just  beneath  the  base  of  the  skull, 
owing  to  muscular  development  of  the  neck,  and  the  habits  of 
the  individual.  The  carotid  artery  may  be  narrowed  by  bony 
encroachment  upon  its  canal ;  it  may  be  dilated  into  an  aneurism 
without  or  within  the  skull ;  or  its  walls  may  be  so  degenerated 
by  calcific  deposits  in  the  middle  coat,  as  to  destroy  its  elasticity, 
even,  making  it  a  rigid  tube.  With  any  of  these  variations  in 
the  blood  channels  it  can  be  readily  understood  how  normal  blood, 
coursing  upwards  through  the  artery,  and  downwards  through 
the  vein  at  each  heart  throb,  must  necessarily  make  a  friction- 
sound  louder  than  that  of  health,  and  tiius  cause  a  tinnitus  of 
almost  invariable  quality.  I  saw  one  case  in  which  a  squeaking 
noise  within  the  cerebral  space  could  be  heard  by  placing  one's 
ear  upon  the  patient's  temple.  It  was  thought  to  be  aneurism  of 
the  carotid  at  its  division  just  inside  the  skull. 

The  position  of  the  jugular  vein  and  carotid  artery,  so  near  to 
the  tympanum,  permits  the  friction-sound  of  the  normal  blood- 
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current  to  be  heard  by  an  oversensitive  ear,  as  one  can  prove  by 
stopping  the  meatus  with  the  finger.  When  these  sounds  are 
increased  by  alteration  in  the  force  of  the  blood,  or  by  changes 
in  its  constituent  elements,  tinnitus  of  a  mild  character  is  pro- 
duced. This  is,  however,  true  audition,  as  much  as  it  is  when 
sounds  pass  through  the  bones  of  the  skull  from  a  tuning-fork, 
vibrating  upon  the  vertex.  The  conditions  which  cause  this 
variety  of  tinnitus  are  anaemia,  plethora,  and  heart  disease.  Thin, 
weak  women  are  frequent  sufferers  from  ansemic  tinnitus,  which 
is  often  increased  by  some  catarrhal  disorder  of  the  tympanum. 
The  purple-faced,  thick-necked  bon  vivant  is  prone  to  throbbing, 
plethoric  tinnitus,  which  is  often  a  premonitory  symptom  of  apo- 
plexia.  Persons  suffering  with  valvular  lesion  of  the  heart  and 
hypertrophy  have  an  irregular  and  tumultuous  circulation  of 
blood  and  rhythmic  tinnitus. 

The  prognosis  will  depend  upon  the  cause.  When  this  can  be 
removed,  of  course,  it  is  favorable ;  it  may  be  stated  in  general, 
that  the  longer  the  noises  have  existed,  the  more  difficult  will  it 
be  to  silence  them. 

TreatmerU. — The  treatment  of  tinnitus  is  the  removal  of  its 
cause,  and,  having  made  the  diagnosis,  the  measures  and  medi- 
cines will  be  found  mentioned  in  the  proper  place.  Remove  any- 
thing foreign  or  obstructive  from  the  external  canal,  Eustachian 
tube  and  tympanum ;  inflate  the  ear  with  the  air-bag,  and  treat 
diseases  of  the  ear  and  throat  seewndum  artenu 

Aconite,  in  moderate  doses,  is  the  best  equalizer  of  the  blood 
circulation.  When  there  are  symptoms  of  vascular  excitement, 
and  hypersemia  of  the  brain  and  ear,  especially,  when  acute  in- 
flammation is  threatened,  it  will  quiet  the  storm  and  relieve  the 
tinnitus. 

Belladonna  is  equally  efficacious,  when  the  congestion  is  con- 
fined to  the  head  and  face,  and  throbbing  is  a  marked  symptom. 
As  a  prophylactic  of  scarlatina,  it  should  be  preferred,  if  tinnitus 
occurs  during  the  progress  of  that  exanthem. 

A  sudden  accession  of  tinnitus,  fulness  of  the  ears,  and  slight 
reddening  of  the  merabrana  tympani,  occurring  particularly  in  a 
patient  subject  to  torpid  liver,  who  has  lived  in  a  malarial  r^ion, 
demands  Cinchona  .as  the  nearest  similimum.     Tinnitus,  con- 
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nected  with  catarrhal  inflammation  of  the  middle  ear  and  Eus- 
tachian tube,  is  best  treated  by  Pulsatilla  and  Kali  bichrom. 

Where  the  attacks  are  paroxysmal,  and  accompanied  by  neu- 
ralgia of  the  teeth,  ear  or  face,  Arsenicum  is  the  best  medicine. 

The  reflex  noises  and  vertigo  from  gastric  troubles  yield  to 
Arsenicum,  Chamomilla,  Lycopodium,  Mercurius,  Nux  vomica, 
and  Pulsatilla. 

Hydrobromic  acid  has  been  used  very  successfully  in  15-minim 
doses,  largely  diluted  in  water,  by  Dr.  Woakes,  of  London. 

Tinnitus,  occurring  with  inflammation,  efiiision  or  hemorrhage 
in  the  internal  ear,  indicated  by  the  tuning-fork  upon  the  vertex 
and  by  other  symptoms,  ought  to  be  treated  by  deep-acting  rem- 
edies. 

If  it  is  recent,  Mercurius  cor.  or  Mercurius  sol.  should  be  given 
for  many  weeks.  Another  remedy  may  be  substituted,  if  impor- 
tant symptoms  demand,  but  one  should  return  as  soon  as  possible 
to  the  antiplastic  mercury.  Kali  hydriod.  is  preferable  for  long^ 
standing  cases  of  labyrinthine  mischief,  and  follows  Mercurius 
very  well. 

Tinnitus,  due  to  alterations  in  the  elasticity  or  calibre  of  the 
large  bloodvessels  passing  through  the  temporal  bone,  calls  for 
Aconite,  Digitalis,  Kali  hydriod.,  Secale  and,  in  case  of  aneurism, 
perhaps,  for  ligature  of  the  carotid  artery.  Compression  of  the 
carotid  upon  the  affected  side  often  arrests  the  noise  temporarily. 

Ansemia  increases  the  friction-sounds  of  the  blood  in  the  caro- 
tid, and  causes  tinnitus  of  a  cooing  or  humming  sound.  One 
can  arrest  it  by  compressing  the  artery,  and  thus  confirm  the 
diagnosis.  Attention  to  the  general  health  and  the  administra- 
tion of  Cinchona,  Calcarea  phos.,  and  Ferrum  met  will  arrest 
the  unpleasant  symptom. 

Plethora  causes  loud,  throbbing,  thumping  noises  in  the  ears 
through  the  carotid  blood  current,  and  is  significant  of  danger. 
A  patient  consulted  me  for  such  a  trouble,  and  a  few  weeks  later 
had  cerebral  apoplexia.  Be  careful  of  the  air-bag  and  inflate 
gently  in  these  cases.  Put  the  patient  on  low  diet,  and  prescribe 
a  glass  of  Friedrichshall  Bitterwasser  before  breakfast,  occasion- 
ally, alternating  with  Mercurius  sol.  until  the  engorged  viscera 
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are  relieved,  and  the  bowels  act  freely.    Then  give  other  indi- 
cated medicines. 

When  the  tinnitus  arises  from  irr^ular  vascular  currents,  and 
cardiac  shocks  transmitted  along  the  vessels  on  account  of  heart 
disease,  cardiac  medicines  are  necessary,  such  as  Aconite,  Digi- 
talis, and  Veratrum  vir.,  to  moderate  the  circulation,  and  to  con- 
trol the  ventricular  contractions. 

Many  cases  of  tinnitus,  which  seem  dependent  upon  extra 
aural  causes,  will  be  found  upon  careful  examination  connected 
with  some  intraaural  mischief.  For  this  reason  the  diagnosis 
must  be  carefully  made,  in  order  to  direct  to  the  proper  thera- 
peutic resources. 

Acnte  Inflammation  of  the  Tympanum. — This  is  inflamma- 
tion of  the  mucous  membrane  of  the  middle  ear  and  Eustachian 
tube,  and  varies  in  severity  with  the  cause  of  the  attack,  and  the 
constitution  of  the  individual.  It  is  probable  that  all  serious  in- 
flammations of  the  tympanum  are  complicated  by  some  extension 
of  the  disease  along  the  Eustachian  tube,  though  there  are  tubal 
inflammations  in  which  the  middle  ear  is  not  afiected  in  a  like 
manner.  Mild  catarrhs  of  the  tympanum  occur  very  frequently 
in  our  changeable  northern  climate,  and  attract  little  attention. 

A  person  takes  cold  and  has  coryza  or  stiflness  and  dryness  of 
the  throat,  for  a  day  or  two ;  the  Eustachian  tube  opens  with  a 
rattle  when  he  blows  his  nose;  the  ear  feels  a  little  full,  contains 
a  serous  exudation,  and  has  darts  of  transient  pain ;  the  hearing 
is  somewhat  blunted,  and  there  is  a  mild  tinnitus.  The  vessels 
along  the  malleus  are  injected,  the  membrana  tympani  is  a  little 
reddened  and  depressed,  and  the  mucous  membrane  of  the  tym- 
panum is  hypersemic.  The  cold  gets  better,  the  morbid  symp- 
toms of  the  ear  disappear ;  or  they  drag  along  mildly  and  cause 
chronic  catarrh  and  deafness ;  or  increase  in  severity  and  cause 
constitutional  disturbance  and  severe  otitis.  In  the  early  stages, 
several  inflations  ^ith  the  air-bag,  a  hot  douche,  and  a  few  doses 
of  Aconite,  followed  by  Kali  hydriod.  or  Pulsatilla,  will  usually 
favor  resolution,  and  prevent  serious  injury  of  the  ear. 

Severe  cases  may  begin  mildly  as  serous  catarrh,  and  gradually 
develop  into  mucous  or  purulent  inflammation;  but  they  are 
more  likely  to  begin  suddenly  and  violently. 
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Attacks  are  most  frequent  in  the  spring  and  autumn,  and  dur- 
ing changes  from  moderate  to  severe  weather.  It  is  rare  that  both 
ears  are  affected  simultaneously  ;  the  attack  is  generally  confined 
to  one  ear  at  a  time.  The  left  ear  is  more  liable  to  be  diseased 
than  the  right,  because  the  left  Eustachian  tube  and  left  nasal 
fossa  are  generally  smaller  than  the  right.  I  believe  the  vomer 
is  oftener  bent  in  an  elbow  towards  the  left  side,  thus  diminish- 
ing the  left  nasal  fossa,  because  persons  pull  the  nose  to  the  right 
side  when  wiping  it  with  the  right  hand.  Wiping  the  nose  is  a 
constant  employment  with  many  persons  in  our  northern  climate 
during  half  the  year. 

The  patient  has  his  ear  and  throat  exposed  to  a  draft  of  air,  a 
cold  douche  in  a  bath,  or  in  the  sea  water  while  swimming  and 
diving;  or  he  gets  thoroughly  chilled,  especially,  after  vapor 
baths,  and  inflammation  locates  in  the  throat,  tube  and  ear. 

Eruptions  of  the  teeth  in  infancy,  and  the  wisdom  teeth  later, 
caries  of  the  teeth,  badly  filled  teeth,  diseased  gums,  angina,  diph- 
theria, whooping-cough,  mumps,  skin  disease,  syphilis,  and  exan- 
thematous  and  typhoid  fevers  are  potent  causes  of  catarrhal  in- 
flammation of  the  tube  and  tympanum. 

The  pharyngeal  end  of  the  Eustachian  tube  sometimes  becomes 
inflamed  and  its  opening  closed  by  swelling  of  the  mucous  mem- 
brane; this  prevents  air  passing  into  the  tympanum,  the  air  therein 
is  rarefied  by  absorption,  the  drum-head  is  pushed  inwards,  the 
mucous  membrane  becomes  hypersemic  and  its  secretions  in- 
creased, the  mucus  of  the  tympanum  and  tube  does  not  escape 
from  the  latter,  it  decomposes,  irritates  and  inflames  the  middle 
ear,  and  may  push  the  drum-head  outwards  again.  In  other 
cases,  the  inflammation  does  not  wait  for  the  tympanic  affection 
produced  by  cutting  off  its  supply  of  air,  but  travels  up  the  Eus- 
tachian tube,  extends  along  the  lining  of  the  tympanum,  and 
causes  considerable  mucous  secretion.  Again,  the  inflammation 
is  so  violent,  that  the  whole  mucous  tract  from  the  pharyngeal 
end  of  the  tube  to  the  mastoid  cells  is  swollen  simultaneously, 
the  spaces  are  filled  with  mucus,  the  throat  is  deeply  affected, 
and  the  local  symptoms  are  severe  and  constant.  The  mucus  of 
these  attacks  is  of  complex  nature.  It  may  be  sero-mucus  or 
muco-purulent,  and,  perhaps,  be  mixed  with  blood.     It  may  con- 
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tain  white  and  red  oorpuscIeSy  epithelial  debris,  and  nucleated 
epithelium.  It  is  quite  fluid  or  very  tenacious^  and  may  adhere 
to  the  surface  of  the  cavity.  In  chronic  cases^  it  thickens  and  in- 
terferes with  the  action  of  the  ossicles. 

The  consequences  of  the  inflammation  are  rushing  noises  and 
throbbing  in  the  ear^  the  latter  oflten  diminished  by  compressing 
the  carotid ;  heavy  aching  pain  in  the  side  of  the  head,  and  sharp 
shooting  pains  from  the  throat  through  the  ear  and  down  the  neck, 
sometimes  mistaken  for  neuralgia.  The  pain  is  proportionate  to  the 
amount  of  exudation  and  swelling  of  the  mucous  membrane  in 
the  narrow  confines  of  the  tympanum ;  it  is  more  severe  when  the 
disease  tends  to  the  formation  of  pus,  and  is  always  worse  at  night ; 
there  may  be  high  fever,  insomnia,  restlessness,  anxiety,  loss  of 
appetite,  vertigo  and  delirium ;  between  the  exacerbations  of  the 
severe  pain,  the  patient  is  generally  weak  and  depressed. 

Sound  acting  upon  the  membrana  tympani,  movements  of  the 
body  and  lower  jaw,  talking,  coughing,  sneezing,  swallowing, 
eructations,  and  pressure  around  the  auricle  and  throat  increase 
the  pain,  sometimes,  to  an  almost  unbearable  degree. 

The  hearing  at  the  beginning  of  the  disease  is  increased,  but 
the  swelling  and  exudation  in  the  tympanum  soon  interfere 
greatly  with  the  action  of  the  drum-head  and  ossicles,  and  there 
is  considerable  deafness.  This  obstruction  in  the  tympanum  to 
the  vibrations  of  the  patient's  voice  prevents  them  from  passing 
out  through  the  external  canal,  and,  as  a  consequence,  the  sound 
of  the,  voice  is  augmented,  it  resounds  through  the  head,  and  is 
oflen  heard  double.  There  is  a  sort  of  echo  of  each  word  or  its 
last  syllables,  because  the  diseased  ear  perceives  the  sound  a  little 
later  and  of  higher  pitch  than  the  well  ear. 

The  tinnitus  of  acute  inflammation  of  the  ear  is  particularly 
distressing,  and  at  first,  consists  of  high  musical  tones,  on  account 
of  implication  of  the  cochlea.  Later,  soft  blows  from  carotid 
pulsation  are  heard,  and  bubbling,  cracking  r4les  from  move- 
ments of  the  exudation  in  the  tympanum  and  tube. 

The  mucus  or  pus  confined  in  the  tympanum  crowds  into  the 
mastoid  cells,  pushes  out  the  membrana  tympani,  and  pressing 
upwards,  threatens  to  penetrate  the  brain  case. 

If  now  the  ear  be  examined,  the  speculum  will  not  cause  any 
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pain  when  it  is  introduced,  unless  the  canal  is  inflamed,  which  is 
seldom  the  case ;  the  auricle  can  be  moved,  and  the  aural  region 
palpated  with  impunity.  Occasionally  there  will  be  soreness  at 
the  angle  of  the  jaw,  if  the  throat  is  affected,  and  swallowing 
will  cause  sharp  stitches  through  the  ear  and  neck.  The  mem- 
brana  tympani  looks  smoky  and  dull ;  it  has  a  lurid  redness  from 
the  oopgested  mucous  membrane  showing  through  the  other 
layers,  and  from  the  injected  bloodvessels,  which  run  along. the 
posterior  border  of  the  malleus  handle,  and  pass  from  the  canal 
wall  all  around  upon  its  periphery. 

Ecchymoses  of  small  size  sometimes  appear  in  the  membrane, 
and  upon  the  inner  end  of  the  external  canal,  and  are  frequent 
in  the  subepithelial  connective  tissue  of  the  tympanum.  Hemor- 
rhage is  said  to  be  frequent  during  such  attacks,  in  patients  suf- 
fering from  Bright's  disease  of  the  kidney. 

The  triangle  of  light  is  altered  in  shape  or  has  disappeared ; 
the  membrane  is  more  concave  than  usual,  in  the  early  stages, 
but  later  bulges  out  in  the  part  behind  the  malleus  and  threatens 
to  rupture.  The  mucus  in  the  tympanum  can  sometimes  be  seen 
through  the  membrane. 

In  severe  cases,  and  those  which  become  purulent,  the  mem- 
brane becomes  moist  and  of  a  diffused  cherry  red,  the  light  tri- 
angle and  manubrium  are  obscured,  and  it  is  very  liable  to  rup- 
ture spontaneously  or  from  a  slight  shock  such  as  is  caused  by 
strong  inflation  or  rough  syringing. 

Burnett  thinks  catarrhal  cases  do  not  rupture,  while  purulent 
ones  do,  and  non-rupture  and  rupture. are  considered  diagnostic 
signs  of  the  two  varieties.  I  cannot  confirm  this  nice  distinction. 
The  difference  between  the  mucus  and  pus  of  acute  inflammation 
of  the  middle  ear  is  more  apparent  than  real.  Mucine  and 
bluish-white  corpuscles,  albumen  and  yellowish-white  corpuscles, 
express  the  relationship  and  difference. 

The  cases  of  uncomplicated  acute  inflammation  of  the  middle 
ear  with  perforation  of  the  membrane,  which  I  have  had  under 
observation  at  th^  time  of  rupture,  have  always  discharged  muais 
at  first,  and  pus  very  soon  afterwards,  unless  recovery  has  fol- 
lowed closely  after  the  discharge. 

One  can  sometimes  prophesy  froni  the  constitution  of  the  patient 
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and  the  character  of  the  inflammation,  whether  or  not,  the  dis- 
charge will  become  purulent. 

In  blonde,  lymphatic,  ancemic  or  scrofulous  persons  the  flow 
from  the  ear  is,  at  first,  quite  thin  mucus,  but  it  aoon  changes  to 
pas.  These  patients  furnish  many  perforated  membranes  and 
long,  tedious  and  destructive  suppurations. 

In  brunette,  bilious,  plethoric,  and  fibrous  individuals  the  dis- 
cliarge  often  remains  thin  mucus  until  recovery  ensues,  though, 
of  course,  pus  may  follow.  These  constitutions  show  many  cases 
in  which  perforation  does  not  occur,  but  chronic  proliferous  in- 
flamniation  is  likely  to  be  left  as  a  sequela. 

In  some  cases,  it  seems  as  if  the  moment  the  air  gets  to  the 
middle  ear  through  the  perforated  tympanic  membrane,  the  catar- 
rhal secretion  is  changed  to  pus.  Sometimes  one  sees  through 
the  speculum  the  lower  third  of  the  outer  surface  of  the  mem- 
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brana  tympaoi  obscured  by  a  little  pus,  which  has  flowed  through 
some  minute  rent  in  the  membrane,  or  has  come  from  sympathetic 
disease  in  the  canal. 

The  posterior  inferior  quadrant  of  the  membrane  may  bulge 
from  the  intra-tympanic  pressure,  though  the  anterior  inferior 
portion,  and  the  membrana  flaccida  of  Shrapnell  are  occasionally 
somewhat  prominent. 

The  projecting  cone  of  the  membrane,  caused  by  mucus  or  pus 
behind  it,  is  a  lighter  red  than  other  parts  of  the  membrane. 
Sometimes  pure  blood  in  the  tympanum  gives  the  whole  mem- 
brane a  dark  red  color. 

When  the  membrane  ruptures,  it  first  becomes  light,  thin, 
opaque,  and  finally  opens  by  a  round  hole,  and  the  fluid  contained 
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in  the  tynipanum  flows  outward.  The  edges  of  the  opening  are 
red  and  swollen^  and  a  little  blood  and  pus  are  seen  uiK>n  the 
surface  and  at  the  bottom  of  the  canal.  The  rupture  ocean 
usually  in  the  posterior  inferior  or  anterior  inferior  quadrant, 
but  occasionally  a  minute  opening  may  appear  in  the  flaccid  part, 
above  the  short  process  of  the  malleus. 

Before  rupture,  the  diagnostic  tube  and  inflation  will  give  mu- 
cous r&les,  consisting  of  rattles  and  gurgles  of  unmistakable 
nature.  If  they  sound  clear  and  sharp,  and  come  quickly,  they 
originate  in  the  tympanum ;  if  the  sounds  are  duller  and  come 
slower,  they  arise  in  the  Eustachian  tube.  After  a  small  perfo- 
ration has  occurred,  the  air  will  hiss  or  whistle  freely  out  of  the 
ear  on  inflation ;  if  the  opening  is  large,  there  will  be  a  coarse 
puffing  sound,  and  some  discharge  will  be  forced  into  the  external 
canal. 

The  severe  symptoms  of  this  disease  are  so  rapidly  amelior- 
ated by  the  giving  way  of  the  tympanic  membrane,  that  artificial 
perforation  is  now  considered  a  legitimate  operation  in  all  severe 
cases.  It  relieves  the  intense  pain  in  a  marvellous  manner; 
hastens  resolution,  and  diminishes  the  danger  of  permanent  deaf- 
ness, caries  and  other  complications.  The  operation  is  simple, 
and  the  wound  often  closes  rapidly,  so  that  generally  the  tym- 
panum and  membrane  are  restored  to  a  normal  condition  sooner 
and  surer,  than  when  reliance  is  placed  upon  the  usual  treatment, 
without  the  surgical  procedure. 

When  rupture  does  not  occur,  and  paracentesis  is  not  made, 
recovery  may  take  place  in  a  shorter  or  longer  time,  but  if  there 
has  been  much  mucus  or  blood  in  the  tympanum,  as  recovery 
takes  place,  its  water  will  be  absorbed,  and  dry,  adhesive,  con- 
tracting masses  will  cling  to  the  ossicles  and  other  parts.  These 
cause  adhesion  of  the  membrane,  stifliiess  of  the  ossicular  joints, 
and  progressive,  incurable  deafness,  so  that  paracentesis  in  all 
severe  cases  is  necessary  for  the  integrity  of  the  ear. 

Paracentesis  of  the  membrana  tympani  is  indicated  in  acute 
inflammation  of  the  tympanum :  when  the  pain  in  the  ear  is  very 
severe ;  the  drum-head  bulges  at  any  part ;  there  is  evidence  of 
mucus,  pus  or  blood  inside  the  membrane ;  the  Eustachian  tube 
is  solidly  obstructed ;  the  catarrhal  attack  is  grafted  upon  a  tym- 
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panum  in  a  condition  of  chronic  disease,  and  the  usual  treatment 
does  not  afford  relief  to  the  severe  symptoms. 

Various  instraraents  have  been  employed  to  perforate  the 
membrane,  as  the  actual  cautery,  galvano-cautery,  trocar,  blunt 
probe,  bistoury,  and  lance-shaped  knife.  A  linear  incisioi),  an 
irregularly  dissected  hole  or  a  round  cauterized  perforation  is 
made,  according  to  the  desire  of  the  physician. 

The  simplest  way  is  always  the  best,  and  I  prefer  the  myringo- 
tome, a  lance-shaped  knife  with  a  shoulder,  fitted  in  a  straight' or 
in  a  Weber-Liel  handle  at  an  angle,  so  that  it  permits  full  illu- 
mination of  the  membrane  during  the  operation. 

The  incision  should  always  be  made  in  the  inferior  half  of  the 
membrane,  because  an  incision  above  this  is  liable  to  injure  the 
tympanic  pouches,  cut  the  chorda  tympani,  fracture  the  ossicles. 

Fig.  75. 


Myringotomes. 


and  excite  severe  inflammation.  The  inferior  posterior  seg- 
ment is  the  best  place  for  operation,  as  the  membrane  here  is 
farther  removed  from  the  inner  wall  of  the  tympanum,  than  it 
is  in  front  of  the  manubrium.  Fortunately  the  bulging  from 
intra-tympanic  pressure  occurs  here  most  frequently,  though  it  is 
seen  occasionally  in  front  of  the  manubrium. 

A  simple  puncture  in  the  prominent  part  of  the  membrane  or 
an  incision  of  2  to  3  mm.,  extending  from  just  behind  the  end 
of  the  manubrium  to  the  lower  border,  may  be  made.  If  the 
membrane  is  depressed,  and  adherent  to  the  ossicles,  or  inner 
tympanic  wall,  it  would  contraindicate  the  operation,  unless  un- 
der very  exceptional  circumstances. 
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Introduce  a  bard  rubber  speculum,  put  on  the  head-mirror, 
illuminate  the  membrane  well,  and  push  the  knife  through  at 
the  selected  point  to  its  shoulder,  then  remove  the  instruments, 
syringe  gently  with  warm  water,  and  inflate  by  the  air-bag  once 
or  twice,  with  the  patient's  head  bent  towards  the  side  diseased. 
If  this  does  not  empty  the  tympanum,  inject  through  the  open- 
ing of  the  drum-head  by  a  syringe  with  a  delicate  nozzle,  bent 
at  an  angle  near  the  point.  At  the  moment  of  perforating,  one 
feels  as  if  cutting  thin  parchment,  and  hears  a  delicate  rattle.  If 
the  ossicles  and  internal  tympanic  wall  are  not  touched,  there  is 
only  slight  pain  experienced  by  the  patient,  and  very  soon  a 
blessed  relief  from  the  severe  pain  of  the  otitis  comes. 

There  is  usually  a  flow  of  sanguinolent  mucus  into  the  canal, 
and  the  edges  of  the  cut  bleed  freely  for  a  little  while,  on  ac- 
count of  the  congestion  of  the  membrane  from  the  disease. 

The  next  day,  the  edges  of  the  wound  appear  swollen,  and  a 
little  pus  clings  to  them  and  to  the  membrane.  A  little  muco- 
pus  is  usually  found  flowing  through  the  wound,  and  more  can 
be  forced  out  by  inflation,  if  the  Eustachian  tube  is  pervious.  If 
recovery  now  ensues,  the  symptoms  will  all  ameliorate,  the  ful- 
ness and  discharge  cease,  the  membrane  close  by  a  slender  white 
cicatricial  line,  and  hearing  improve  with  the  restoration  to 
health. 

Frequently  So  happy  a  termination  is  not  early  attainable. 
The  symptoms  are  likely  to  continue  less  severe ;  the  discharge 
becomes  purulent  and  copious,  and  the  case  drags  along  some 
weeks  till  cured,  or  it  lapses  into  Chronic  Purulent  Inflamma- 
tion. 

This  description  applies  more  particularly  to  persons  old 
enough  to  give  rational  answers  to  questions,  and  whose  ears  can 
be  examined  partially  through  the  throat,  and  the  external  audi- 
tory canal. 

There  are  some  peculiar  symptoms  connected  with  acute  otitis 
in  infants,  which  demand  especial  consideration.  A  babe  without 
articulate  language  cannot  help  a  physician  to  a  diagnosis,  any 
more  than  a  wild  beast  of  the  forest  can,  and  he  must  use  acute 
observation,  instead  of  his  bedside  catechism,  if  he  would  find 
out  what  is  the  matter  with  "  mother's  darling." 
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The  causes  of  acute  inflammation  of  the  middle  ear  above 
enumerated  are  mostly  prevalent  and  potent  in  infancy;  and  their 
effects  are  more  dangerous  than  in  adults. 

It  is  the  general  opinion  of  aural  surgeons,  that  many  cases  of 
infantile  otitis  are  unrecognized  by  the  family  doctor,  and  that 
the  little  patients  are  treated  for  everything  but  the  otitis. 

From  the  statistics  of  our  deaf  and  dumb  asylums,  showing 
the  cause  of  deaf  mutism  in  a  large  proportion  of  the  cases  to 
have  been  neglected  diseases  of  the  middle  ear,  generally  re- 
garded as  curable  if  seen  early ;  and  from  the  mysterious  cere- 
bral complications  and  unaccountable  deaths  of  tender  buds  of 
promise,  it  is  probable  the  opinion  is  far  from  wrong. 

The  ear,  as  well  as  the  eye,  ought  to  be  examined  in  all  cases 
where  there  are  symptoms  of  cerebral  irritation,  especially  in 
children  unable  to  correctly  locate  their  sufferings. 

Some  children  have  running  from  an  ear  every  time  a  tooth 
cuts  through  the  gum,  owing  to  irritation  transmitted  to  the  ear 
through  the  otic  ganglion. 

Teething  and  carious  teeth  frequently  cause  sore  gums,  ulcers 
in  the  mouth  and  throat,  and  swollen  pharyngeal  glands  and  ton- 
sils. These  excite  disease  of  the  ear  very  readily  by  contiguity 
and  extension  of  the  disease  along  the  mucous  membrane,  and 
the  primary  cause  is  little  suspected  unless  careful  examination  is 
made.  ' 

The  very  delicate  walls  and  mucous  membrane  of  the  middle 
ear  of  the  infant ;  the  undeveloped  mastoid  process,  with  the  hori- 
zontal concavity  below  the  tympanum  for  retaining  secretions ; 
the  veins  from  this  region  to  the  lateral  sinus ;  the  liability  to 
caries  of  the  small  cells  and  the  roof-plate  just  behind  and  above 
the  inner  end  of  the  external  canal,  upon  which  the  middle  lobe 
of  the  brain  rests ;  the  danger  of  phlebitis,  meningitis,  cerebral 
abscess,  and  pysemia;  all  these,  make  it  imperatively  necesssary  to 
recognize  the  disease  early  and  to  treat  it  actively. 

The  poison  of  measles  and  scarlatina  is  frequently  eliminated 
from  children  mostly  by  the  way  of  the  mucous  membrane,  in- 
stead of  by  the  skin ;  and  the  eyes,  nose,  mouth,  throat,  Eusta- 
chian tubes,  and  the  tympanum  are  often  in  a  condition  of  severe 
catarrhal  inflammation.     The  amount  of  fluid  discharged  from 
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the  Dose  and  throat  id  such  cases  is  remarkable,  and  chronic  dis- 
ease of  these  parts  is  a  frequent  sequel.  The  ears  are  more  liable 
to  be  permanently  injured  than  the  other  organs,  because  the  exu- 
dation ruptures  the  raembrana  tjmpani,  and  a  permanent  pom- 
lent  discharge  is  established. 

Very  often  the  alarming  cerebral  symptoms,  which  supervene 
during  the  course  of  an  acute  erythematous  disease,  are  due  en- 
tirely to  the  sudden  onset  of  inflammation  in  the  middle  ear. 
The  ability  to  detect  such  complication  will  not  only  bring  relief  to 
the  patient  from  suffering  and  danger,  but,  also,  lift  a  load  of  anx- 
iety from  the  minds  of  ministering  relatives,  and  give  the  physician 
that  calm  confidence,  which  comes  alone  from  thorough  knowledge. 

From  the  neglect  of  the  family  doctor  to  treat  such  cases,  the 
incurable  organic  lesions  result,  and  a  foundation  is  laid  for  many 
a  case  of  deaf-mutism  and,  perhaps,  death.  I  never  see  an  in- 
fant's ear  full  of  pus,  but  I  shudder  at  the  thought  of  the  possi- 
ble consequences. 

An  infant  manifests  febrile  reaction  and  restlessness,  when  the 
middle  ear  becomes  affected,  whether  the  inflammation  travels  up 
the  Eustachian  tube,  or  affects  the  tube  and  tympanum  simulta- 
neously. The  pain  and  fever  are  worse  at  night,  but  finally  con- 
tinue through  the  day,  and  the  patient  cannot  be  quieted.  He 
rolls  about  in  bed;  tosses  the  head  here  and  there;  buries  it 
in  the  pillow ;  carries  one  hand  now  and  then  to  the  top  of  the 
head,  the  temple  or  aural  region  of  the  affected  side ;  whining, 
crying  or  screaming  almost  all  the  time. 

In  severe  cases,  the  screams  are  piercing  and  heart-rending, 
resembling  the  otn  encephalique  of  meningitis,  and  delirium,  spas- 
modic contraction  of  groups  of  muscles,  and,  even,  violent  con- 
vulsions are  not  uncommon.  It  is  next  to  impossible  to  examine 
the  membrane  or  the  naso-pharynx  of  babies,  but  the  history  of 
the  case,  and  a  view  of  the  throat  will  cast  some  light  upon  the 
diagnosis. 

If  by  any  management  the  drum-head  can  be  seen,  it  will  \y^ 
found  depressed,  and  of  a  dull  gray  or  pink  color,  and  the  aural 
region  M'ill  be  a  little  hypersensitive.  When  suspicious  of  ear 
disease,  hold  the  child,  fill  the  external  canal  of  the  suspected 
organ  with  quite  warm  water,  renew  every  few  minutes  for  half 
an  hour,  and  inflate  the  tympanum  several  times. 
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If  the  ear  is  attacked,  the  measures  will  relieve  the  congestion, 
push  out  the  drum-head  and  ease  the  pain,  as  well  as  confirm  a 
doubtful  diagnosis.  The  external  auditory  canal  should  be  in- 
spected with  speculum  and  mirror,  as  the  presence  of  a  mucous  or 
purulent  discharge  may  settle  the  question  instantly,  though  this 
does  not  generally  appear  until  afber  some  days  of  suffering. 

Then  the  membrana  tympani  has  ruptured  spontaneously,  but 
the  opening  is  not  large  enough,  or  the  swelling  has  occluded  the 
inner  end  of  the  canal,  so  that  the  exudation  is  still  somewhat 
impeded  in  its  outward  flow. 

When  the  true  condition  of  the  ear  is  ascertained,  the  proper 
treatment  will  be  obvious.  Paracentesis  of  the  membrane  should 
not  be  attempted  too  soon  in  children ;  not  until  all  other  means 
of  relief  have  proved  futile,  and  the  sufferings  are  severe. 

After  the  full  description  given  of  acute  inflammation  of  the 
tympanum,  it  is  not  necessary  to  say  much  in  r^ard  to  diagnosis. 
It  is  seen  so  often,  that  every  physician  ought  to  be  very  familiar 
with  its  salient  points. 

The  history  of  the  onset ;  the  condition  of  the  throat  and 
mouth  of  the  Eustachian  tube,  as  revealed  by  an  examination 
with  the  laryngeal  mirror;  the  appearance  of  a  hypersemic,  per- 
haps, bulging  or  perforated  membrana  tympani;  the  deafness, 
tinnitus  and  severe  pain,  all  indicate  the  aural  mischief  which  is 
brewing,  and  call  for  immediate  and  active  treatment. 

The  prognosis  is  favorable,  if  the  patient  is  seen  early,  and  the 
physician  knows  what  to  do,  and  how  to  do  it.  The  hearing  in 
mild  cases  is  usually  fully  restored,  but  in  severe  ones  is  some- 
times reduced  to  hearing  the  watch  one  or  two  inches,  which  per- 
mits a  fair  comprehension  of  medium  voice  conversation.  Judi- 
cious treatment  will  generally  prevent  perforation  and  adhesion 
of  the  drum-head,  and  the  tympanic  and  cranial  perceptions, 
though  quite  obtuse  at  first,  will  gradually  return.  After  one 
attack  of  inflammation  there  is  liability  to  relapse,  and  frequent 
attacks  may  totally  destroy  the  membrana  tympani,  or  if  it  heals 
readily,  may  thicken  the  mucous  membrane  of  the  tympanum 
over  the  round  and  oval  windows,  and  stiffen  the  joints  of  the 
bones  even  to  anchylosis,  so  that  hearing  may  be  greatly  impaired. 
For  these  reasons  the  physician  must  be  careful  to  understand  the 
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exact  state  of  the  car  before  giving  a  decided  opinion  in  regard  to 
future  hearing. 

TreaJbmeni. — ^The  early  treatment  of  this  disease  should  not 
differ  materially  from  that  of  otalgia.  The  patient  should  be 
kept  quiet  in  bed,  with  the  painful  ear  uppermost,  and  the  head, 
cars  and  neck  covered  by  a  flannel  cap ;  he  may  eat  marshmallow 
drops  slowly,  have  milk  toast  and  currant  jelly,  and  be  permitted 
to  drink  freely  of  cold  lemonade.  Bemove  the  cause  if  apparent; 
lance  swollen  gums,  and  pull  out  painful  teeth.  The  infant 
should  be  fed  with  a  spoon,  and  not  allowed  to  suck.  Heat  a 
quart  of  water  to  a  temperature  of  about  100°  or  until  it  feels 
decidedly  warm  to  the  bare  wrist,  as  the  hand  is  too  much 
blunted  by  exposure  to  appreciate  the  proper  temperature  for  an 
aural  douche.  Use  the  fountain  syringe  if  possible,  and  inject 
the  ear  gently  for  five  or  ten  minutes.  The  steady  flow  of  the 
fountain  is  more  agreeable  to  a  painful  ear,  than  the  intermitting 
jets  of  a  hand  syringe. 

One  may  steam  the  ear  with  hot  water  alone  or  coi^ining  a 
little  vinegar,  using  the  special  steam  apparatus  figured  under 
Chronic  Inflammation  of  the  Tympanum  and  Tube. 

In  all  cases,  if  the  patient  is  old  enough,  he  should  gargle 
the  throat  with  hot  water,  having  one  part  of  alcohol  to  three  of 
the  water,  or  with  what  I  consider  better,  a  hot  saturated  solu- 
tion of  chlorate  of  potassium.  A  tablespoonful  of  Cinchona 
tincture  to  a  glass  of  water  is  an  efficient  topical  agent  of  consid- 
erable power,  when  the  mucous  membrane  is  relaxed,  and  the 
veins  are  full.  Twenty  to  thirty  grains  of  Sodium  salicylate  in 
a  glass  of  water  should  be  preferred,  when  the  throat  is  suffering 
from  Scarlatina  or  Diphtheria. 

Gargling  causes  contraction  of  the  muscles  about  the  Eustachian 
tube  and  mechanically  clears  the  tube  of  mucus,  it  stimulates  the 
mucous  membrane  to  healthier  action,  and  the  alcohol  and  chlo- 
rate of  potassium  have  an  antiseptic  influence  upon  the  parts. 
Spraying  the  naso-pharynx  with  these  fluids  in  an  atomizer  is 
another  excellent  method  of  treating  the  tube  and  ear. 

Inflate  the  ear  with  the  air-bag  alone,  or,  if  difficulty  is  expe- 
rienced and  the  patient  is  old  enough,  in  conjunction  with  the 
catheter,  until  it  is  certain  the  air  has  gone  into  the  tympanum. 
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This  should  be  done  several  time?  a  day,  during  the  acute  stage, 
and  once  a  day,  during  the  subacute. 

Inflation  improves  the  hearing  for  awhile,  relieves  pain  often, 
separates  the  diseased  surfaces  of  the  tube  and  middle  ear  tempo- 
rarily, displaces  mucous  masses,  favors  dischai^  into  the  pharynx, 
and  prevents  adhesions.  There  is  no  danger  of  forcing  the  catar- 
rhal secretions  into  the  mastoid  cells,  as  once  taught,  by  inflation 
during  acute  aural  inflammation. 

Aconite  is  one  of  the  best  medicines  for  acute  inflammation 
anywhere.  It  is  indicated  in  a  large  proportion  of  these  cases,  as 
they  have  more  or  less  vascular  excitement,  and  peculiar  ear  and 
throat  symptoms.  Those  that  I  have  confirmed  are :  Sore  throat 
with  sharp  pain  running  along  the  Eustachian  tube  to  the  ear ; 
sudden  pain  in  the  ear  with  sudden  deafness;  violent  pain  in  the 
ear  and  all  over  the  side  of  the  head,  with  vertigo,  faintness,  and 
slight  delirium ;  dryness  and  burning  pain  in  the  throat,  with 
dull  pain  and  fulness  of  the  ear;  pain  in  the  ear  and  deafness, 
appearing  during  an  exanthematous  disease. 

Belladonna  has  a  wide  pathogenesis.  In  a  limited  number  of 
cases  of  acute  otitis,  the  localized  congestion,  pulsating  carotids 
and  cerebral  excitement  will  certainly  lead  the  philosophical 
practitioner  to  select  this  medicine. 

It  is  demanded,  when  the  throat  is  dry,  bright  red,  raw  and 
swollen ;  there  is  constriction,  constant  inclination  to  swallow,  and 
more  or  less  engorgement  of  the  tonsils  and  lymphatic  glands. 
The  piercing  pains  are  inconstant  and  erratic,  occurring  in  the 
external  meatus  and  mastoid,  then  shooting  from  the  throat  to 
the  ear,  and  again  darting  through  the  temporo-maxillary  articu- 
lation, the  parotid,  the  temple,  orbit  and  occiput. 

PulsatUla  does  excellent  service  in  milder  cases,  complicated  by 
considerable  catarrh  of  the  naso-pharynx.  One  should  consider 
it  when  chilliness  alternates  with  flushes  of  heat,  and  sometimes 
sweat ;  there  is  a  raw  soreness  of  the  throat,  with  venous  conges- 
tion of  the  pharynx  and  fauces,  and  some  clinging  mucus ;  fuL 
ness  of  the  ear;  deafness  and  tinnitus,  accompanied  by  parox- 
ysmal stitches  of  pain  through  the  ear,  land  an  early  discharge  of 
bland,  light  colored  muoo-pus. 

Bryonia  is  useful  when  the  ear  affection  is  less  prominent  and 
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complicates  a  general  rheum^  characterized  by  chilliness^  flaent 
coryza,  sore  throat  and  chesty  muscular  and  articular  soreness, 
stiffness  of  the  neck,  fulness,  tinnitus  and  dull  pain  in  the  ear. 

These  medicines  are  sheet-anchors  in  acute  otitis,  and  few  cases 
resist  their  beneficent  action,  when  used  in  conjunction  with  other 
necessary  measures. 

I  deprecate  a  resort  to  Morphia,  as  less  efficient  than  these  med- 
icines ;  it  is  a  mere  palliative,  that  prolongs  the  disease  and  is 
dangerous  to  life. 

If  my  whilom  friends  in  Galenic  ignorance  will  lay  aside  their 
prejudices,  and  treat  a  few  cases  of  otitis  media  with  the  lucid 
tinctures  of  the  new  school,  they  will  abandon  the  repressive  and 
oppressive  methods  of  treatment  inculcated  by  their  masters,  who 
were  once  mine,  and  rise  to  a  higher  plane  of  usefulness  amongst 
their  fellow-men. 

After  the  selected  medicines  and  the  above  measures  have  been 
tried  awhile,  if  the  pain  continues,  make  a  strong  hop  tea,  have 
it  as  hot  as  can  be  borne,  and  douche  or  spray  the  ear  gently  with 
it  for  several  minutes  at  a  time.  Should  the  pain  not  be  ameli- 
orated by  this  in  half  an  hour,  and  the  membrana  tympani  he 
intact,  put  ten  drops  of  Aconite  tincture  in  a  teaspoonful  of  hot 
water,  have  the  patient  incline  his  head  towards  the  well  side, 
fill  the  canal  of  the  afiected  ear  with  the  dilution,  let  it  remain 
in  till  cooler,  and  then  renew  if  necessary.  Continue  this,  the 
internal  medication,  and  the  occasional  inflation  for  some  hours, 
when  relief  and,  perhaps,  entire  arrest  of  the  morbid  process  may 
result,  though  the  drum-head  may  rupture  in  the  interval.  If 
such  a  happy  result  is  not  attained,  the  symptoms  continue  vio- 
lent, and  the  membrana  tympani  is  bulging,  be  it  ever  so  little,  a 
bold  paracentesis  of  it  should  be  made,  and  a  light  inflation  fol- 
low. This  operation  is  more  rational  and  safer  than  a  resort  to 
Morphia  or  Atropia,  as  mentioned  under  Otalgia.  Any  discharge 
into  the  external  canal  is  to  be  washed  out  by  delicate  syringing 
with  the  hop  tea,  and  inflation  is  to  be  practiced  several  times  a 
day,  as  long  as  the  discharge  remains. 

If  pain  continues  after  paracentesis  of  the  membrane,  use  the 
hop  solution  hot  till  it  ceases,  and  then,  as  the  discharge  dimin- 
ishes, substitute  a  wash  of  Alcohol,  one  teaspoonful  to  an  ounce 


CHRONIC   P0BULBNT    INFLAMMATION   OF   TTMPANUM.     229 

of  warm  water^  which  will  stimulate  the  mucous  membrane  and 
drum-head  to  recovery.  Above  all  do  not,  yet,  use  astringents, 
as  they  irritate  and  renew  the  inflammation. 

It  is  altogether  probable  that  some  of  these  measures  employed 
will  diminish  the  suffering  and  violence  of  the  disease,  cause 
early  resolution,  and  restore  the  ear  to  a  useful,  if  not  to  a  perfect 
physiological  state. 

The  acute  stage  lasts  from  a  few  hours  to  several  days,  accord- 
ing to  circumstances.  If  ^e  membrana  tympani  does  not  rup- 
ture, and  is  not  artificially  perforated,  or  the  inflammation  ex- 
tends to  the  mastoid  cells,  it  may  be  much  prolonged.  I  have 
discussed  the  latter  complication  under  mastoid  disease,  in  order 
to  present  together  all  the  varieties  of  disease  of  that  process. 

Sometimes  symptoms  of  the  declining  stage  demand  other 
medicines.  Hepar  is  indicated  by  aching  in  the  ear,  worse  in  the 
cold,  a  discharge  of  pus,  redness  and  swelling  of  the  mastoid,  and 
tumefaction  of  the  lymphatic  glands.  Kali  hydriod.  is  needed 
when  the  discharge  becomes  serous  and  thin,  and  chilliness  and 
aural  pain  threaten  a  recurrence  of  the  acute  symptoms. 

After  the  discharge  has  ceased,  should  the  perforation  in  the 
membrane  not  heal,  it  should  be  treated  according  to  the  direo* 
tions  under  Injuries  of  the  Membrana  Tympani;  and  the  treat- 
ment of  sequelae,  such  as  Chronic  Purulent  Inflammation  and 
Mastoid  Disease  may  be  found  under  their  respective  headings. 

Ohronic  Purulent  Inflammation  of  the  Tympanum. — Attacks 
of  acute  inflammation  of  the  tympanum  frequently  result  in  per- 
forate membrana  tympani,  and  a  muco-purulent  discharge,  as 
above  described.  When  the  acute  symptoms  have  passed  away, 
but  a  restoration  of  the  ear  to  a  normal  condition  does  not  ensue, 
and  the  purulent  discharge  continues  on  week  after  week,  the 
stage  or  state  comes  properly  under  the  title  that  heads  this  sec- 
tion. 

This  is  the  aural  disease  most  frequently  seen  by  the  general 
practitioner,  who  has  not  paid  attention  to  ear  affections,  is  not 
able  to  cure  the  patient  and,  hence,  readily  falls  into  the  old 
women's  notions,  that  "a  running  ear  must  not  be  stopped;'' 
"the  discharge  will  purify  the  blood;"  and  "the  afiBicted  one 
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will  outgrow  it  after  a  while."     Every  one  of  these  statements  is 
false^  and  no  physician  should  lend  his  countenance  to  them. 

Diseases  of  the  ear  left  to  themselves  lead  to  very  bad  conse- 
quences^ aside  from  the  constant  menace  which  they  are  to  the 
life  of  the  individual.  Many  children  have  lost  their  hearing 
through  the  destructive  processes  of  a  curable  ear  disease,  and  have 
been  sent  at  last  to  an  asylum  for  deaf  mutes,  to  be  educated,  be- 
cause of  the  thoughtlessness  of  parents,  and  the  carelessness  of  the 
family  doctor.  Look  at  the  reports  gf  institutions  for  deaf  mutes 
and  be  shocked  at  the  number  of  inmates,  who  present  aural  con- 
ditions now,  which  clearly  show  that  had  they  been  treated  early, 
the  ear  diseases  could  have  been  arrested  or  cured,  and  the  patient 
have  had  good  enough  hearing  for  the  purposes  of  business  and 
life. 

Ear  diseases  of  every  kind  and  degree  should  be  treated  faith- 
fully, and  the  earlier  the  better;  because  scientific  medicine  com- 
mands, and  the  reports  of  deaf  and  dumb  asylums  and  revela- 
tions of  the  dead-house  admonish  us  to  do  so. 

I  shall  never  forget  the  anguish  of  a  strong  man,  who  came  to 
consult  me  about  himself,  when  he  had  related  a  clear  history 
of  mastoid  disease,  following  a  chronic  suppuration  of  the  ear  in 
a  lady,  and  asked  what  treatment  I  would  have  advised.  As  I 
told  him  briefly  the  necessity  for  trephining  to  diminish  pressure, 
liberate  pus,  and  prevent  cerebral  complications,  his  eyes  filled 
with  tears,  and  when  I  had  finished,  he  cried,  "  Oh  I  my  God, 
what  my  poor  wife  suffered,  and  how  she  was  maltreated! 
Nothing  but  morphia,  morphia,  morphia,  until  her  dear  head 
burst  I " 

I  am  not  prepared  to  indorse  Burnett  who  says,  "  Unless  the 
otorrhoea  is  cured  the  disease  will  surely  extend  to  the  brain.  If 
it  does  not  reach  the  brain,  it  will  be  because  the  patient  will  die 
of  pyaemia  and  metastatic  abscesses,  before  the  central  organ  in 
the  skull  is  reached."* 

This  is  too  pessimistic,  and  is  emphatically  contradicted  by  ex- 
perience. I  have  seen  cases  of  suppurative  inflammation  of  the 
tympanum  of  forty  years  duration,  with  the  hearing  sufficiently 

*  The  Ear,  Its  Anatomy,  Physiology  and  Diseases,  Burnett,  p.  474. 
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good  for  enjoymeDt  of  conversation,  music,  etc.  There  are  plenty 
of  oases  applying  for  treatment  with  otorrhoeas  of  from  five 
to  ten  years  duration  and  hearing  tolerably  good,  and  deaths 
from  aural  disease  are  not  very  common,  even,  when  the  patient 
has  had  no  treatment  whatever.  It  is  now  believed,  however, 
that  many  reported  deaths  from  cerebral  disease,  pyaemia,  etc., 
were,  in  truth,  caused  by  a  non-suspected  or  untreated  ear  disease, 
I  think  it  would  be  more  reasonable  and  correct  to  say,  that  sup- 
purative inflammations  of  the  tympanum  are  offensive  and  trou- 
blesome, are  slowly  destructive  of  the  auditory  apparatus  and 
hearing,  and  sometimes  prove  dangerous  to  life  itself.  From  these 
facts  it  follows,  that  treatment  should  be  thorough  and  persistent 
till  cure  results. 

The  causes  of  chronic  purulent  inflammation  of  the  tympanum 
lie  behind  those  of  acute  tympanic  inflammation,  and  are  consti- 
tutional, such  as  scrofula,  which  influences  the  character  and  de- 
gree of  the  affection,  as  before  mentioned ;  and  morbid,  such  as 
the  presence  in  the  system  of  the  diphtheritic,  morbillous,  scar- 
latinal, variolous,  syphilitic,  and  typhoid  poisons. 

Whatever  the  condition  of  the  blood  in  the  exanthematous 
diseases,  they  all  express  themselves  by  inflammatory  processes  of 
the  skin  and  mucous  membrane.  These  should  be  affected  in  a 
certain  proportion,  if  the  disease  follows  a  natural  course,  but  this 
is  not  always  the  case,  as  every  physician  knows  to  his  sorrow. 
The  analogies  between  the  inner  lining  and  the  outer  envelope 
are  such  in  anatomy  and  physiology,  and  their  vicarious  action  is 
so  easy,  that  we  can  understand  how  a  morbid  fluxion  may  vi- 
brate between  them,  now  affecting  one  and  now  the  other,  with 
more  than  its  share  of  the  task  of  elimination. 

The  nature  and  situation  of  the  mucous  membrane  in  the  naso- 
pharynx. Eustachian  tube  and  middle  ear  render  its  inflamma- 
tion there  especially  injurious  to  structure  and  function.  One 
can  now  understand  how,  when  measles,  scarlatina,  etc.,  do  not 
develop  their  characteristic  eruptions  upon  the  skin,  they  may 
produce  severe  and  dangerous  inflammation  of  mucous  surfaces, 
which  in  the  ear  does  not  always  terminate  with  the  exanthem  and 
the  acute  attack,  but  continues  as  a  chronic  purulent  disease  of 
great  obstinacy.     I  look  upon  some  of  these  purulent  otorrhoeas 
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of  recent  origin,  as  morbid  fountains  of  elimination  for  disease 
germs  or  products,  which  have  not  been  extruded  from  the  sys- 
tem during  the  acute  exanthem ;  but  later,  they  are  both  cause 
and  consequence  of  their  own  existence — the  diseased  mucous 
membrane  keeps  up  the  morbid  discharge,  and  this  irritates  and 
sustains  the  disease  of  the  tympanum. 

The  relation  between  acute  diseases  and  chronic  purulent  in- 
flammations of  the  tympanum  may  be  seen  from  seventy  cases 
of  the  latter,  treated  by  myself  during  the  last  three  years,  of 
which  careful  records  have  been  kept.  Of  these,  one  was  caused 
by  variola,  two  by  diphtheria,  two  by  typhoid  fever,  nine  by 
measles,  nineteen  by  scarlatina,  and  thirty-seven  by  colds. 

Colds  inflame  the  naso-pharynx  in  many  cases,  and  by  exten- 
sion of  the  inflammation  to  the  tympanum,  cause  the  greatest 
number  of  chronic  suppurations  of  the  tympanum. 

Scarlatina  is  the  next  most  prolific  cause,  and  this  is  exactly 
what  one  would  expect  who  remembers  the  severe  angina  with 
which  this  formidable  exanthem  is  usually  ushered  in.  The 
throat  inflammation  is  limited  in  area  and  intensified,  and  tends 
to  infarction  and  phl^monous  swelling  of  the  connective  tissue. 
These  greatly  interfere  with  the  functions  of  the  parts  and  disap- 
pear slowly. 

Measles  differs  from  scarlatina  in  its  affinities  and  pathol- 
ogy. The  mucous  membrane  of  the  eyes,  nose,  throat,  larynx, 
trachea  and  bronchial  tubes  are  irritated  and  inflamed;  the 
morbid  influence  is  thus  diffused  and  rendered  milder,  so  that, 
with  profuse  mucous  discharge,  the  danger  of  local  disease  is 
diminished,  and  amelioration  soon  follows.  Measles  probably 
causes  more  inflammations  of  the  tympanum  than  scarlatina,  but 
they  are  milder.  Many  terminate  without  rupture  of  the  mem- 
brana  tympani,  and  thus  the  proportion  of  chronic  suppurations 
is  less,  and  those  which  do  appear  are  more  manageable. 

From  the  few  reported  cases  of  chronic  suppuration  caused  by 
typhoid  fever,  variola,  and  diphtheria,  one  would  conclude  that 
they  exercise  little  influence  upon  the  ear.  Probably  the  sta- 
tistics of  other  diseases,  such  as  rheumatism,  pleurisy  or  tuber- 
culosis would  show  as  many,  so  that  one  would  suppose  them  to 
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be  accidental,  rather  than  causative.     Statistics  are  sometimes 
very  nnreliable. 

Typhoid  fever  affects  the  integrity  of  the  ear  very  early  in  its 
coarse,  and  every  practitioner  knows  how  the  hearing  diminishes 
as  the  mental  hebetude  increases.  This  has  been  charged  to 
torpor  of  the  sensorium,  and  to  invasion  of  the  labyrinth  by  the 
altered  sub-arachnoid  fluid,  passing  through  the  aquseductus  ves- 
tibuli  and  the  porus  acusticus.  While  these  statements  are  rea- 
sonable, and  in  accord  with  scientific  investigation,  observation 
has  made  prominent  the  fact,  that  the  middle  ear  is  much  more 
frequently  affected  during  the  course  of  typhoid  fever  than  for- 
merly supposed,  and  that  some  of  the  deafness — to  speak  guard- 
edly— observed  in  the  disease,  depends  upon  morbid  processes  in 
the  tympanum. 

A  considerable  number  of  my  patients  have  dated  their  aural 
lesions  from  attacks  of  typhoid  fever,  and  nearly  all  of  these 
have  heard  the  fork  well,  when  placed  in  vibration  upon  the 
vertex,  and  presented  symptoms  of  disease  of  the  tympanum. 

I  called  the  attention  of  Dr.  W.  J.  Martin,  of  Pittsburgh,  Pa., 
to  this  subject,  during  an  epidemic  of  typhoid  fever  in  his  neigh- 
borhood, and  requested  him  to  make  certain  observations.  lie 
kindly  consented,  and  furnished  me  with  valuable  data. 

In  a  period  of  twelve  weeks,  the  doctor  treated  seventy-two 
cases  of  typhoid.  He  says :  'There  were  fifteen  cases  that  might 
be  called  light,  having  no  delirium,  diarrhoea  nor  any  bad  symp- 
toms ;  the  temperature  never  getting  above  103^.  None  of  these 
cases  had  any  deafness  or  disease  of  the  ears. 

^The  other  fifty-seven  cases  might  be  classed  as  severe,  and 
very  severe.  By  the  latter,  I  mean  cases  in  which  the  tempera- 
ture rose  above  105°,  and  there  were  marked  cerebral  symptoms, 
with  intestinal  or  uterine  hemorrhage.  Of  these  fifty-seven  cases, 
twenty  were  more  or  less  deaf;  five  were  very  deaf,  even  to  loud 
shouting. 

'These  five  patients  had  the  longest  continued  high  tempera- 
tare,  ranging  from  105°  to  106|°  F.  Thfs  deafness  increased 
with  the  temperature,  becoming  marked  after  the  patients  had 
had  a  temperature  of  104°  F.  for  several  days;  in  most  cases^  it 
diminished  with  the  decline  of  the  disease. 

16 
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^It  persisted  in  a  few  persons  in  a  moderate  d^ee,  and  in  one 
patient^  markedly  some  time  after  the  temperature  had  become 
normal. 

^  The  patients  complained  generally  of  a  roaring  in  the  head 
like  the  sound  of  water  falling  over  a  precipice. 

^  Those  having  deafness  were  not  all  delirious,  nor  were  all  the 
delirious  patients  deaf.  The  cerebral  type  of  the  fever  furnished 
most  cases.  When  abdominal  symptoms  predominated,  deafness 
was  less  frequent  and  less  severe.  I  think  the  twenty  cases  with 
deafness  were  more  seriously  ill,  than  the  thirty-seven  without. 

*  All  my  fever  cases  recovered  except  one,  a  woman  who  had 
been  delirious  and  deaf;  after  recovery  from  the  fever,  she  died 
of  gangrene  of  the  left  side  of  the  face.^ 

*In  answer  .to  questions  propounded,  I  received  some  additional 
information.  All  the  persons  with  aural  symptoms  considered 
their  hearing  good  before  the  fever  commenced,  though  two  had 
some  ear  disease. 

^  Two  patients  became  deaf  on  one  side  only  and  that  the  right  ; 
the  others  had  both  ears  equally  affected. 

'None  had  noticed  any  noises  or  itching  in  the  ears  before  they 
were  prostrated  by  fever.  About  half  of  the  patients  could  hear 
medium  voice,  the  rest  loud  voice. 

'Several  had  otalgia  accompanying  slight  deafness;  two  had 
acute  inflammation  of  the  tympanum,  with  purulent  discharge 
from  the  meatus.  Five  persons  remained  deaf  during  conva* 
lescence,  later  the  number  was  reduced  to  three.  Of  these,  one 
has  a  purulent  discharge  from  the  ear,  and  the  other  two  have 
chronic  inflammation  of  the  tympanum.  All  the  other  patients 
consider  their  hearing  as  good  as  previous  to  their  illness.' 

It  is  evident  that  typhoid  fever  furnishes  a  considerable  per- 
centage of  ear  diseases,  though  not  nearly  so  many  as  the  exan- 
thematous  fevers.  In  a  fair  proportion  of  cases,  the  tympanum 
is  the  part  attacked ;  other  cases,  especially,  with  binaural  deaf- 
ness, corresponding  in  severity  with  the  disease  and  the  increase 
of  temperature,  and  disappearing  during  or  soon  after  conva- 
lescence, are  due  to  depression  of  the  nervous  system,  and  altera- 
tion in  the  quality  of  the  sub-arachnoid  and  labyrinthine  fluid. 

It  is  rather  remarkable  that  diphtheria,  manifesting  its  morbid 


CHRONIC    PURULENT    INFLAMMATION   OF   TTMPANUM.     235 

action  in  the  throat,  does  not  affect  the  ears  more  frequently,  but 
the  reason  may  be  found  in  the  positions  of  the  membranous  for- 
mations, which  are  generally  upon  the  soft  palate,  the  palatine 
arcbes,  and  tonsils. 

Whatever  the  primary  catise  of  the  aural  inflammation,  the 
strumous  constitution  presents  the  defective  blood  and  undervi- 
talized  tissues,  which  sustain  the  morbid  action,  nourish  abnormal 
growths,  and  favor  destructive  processes.  Non-scrofulous  cases 
are  soon  cured  or  dead,  but  scrofulous  ones  tax  the  resources  of 
the  materia  medica  and  medical  skill  to  the  utmost. 

A  person  with  a  suppurating  ear  is  likely  to  be  dull,  depressed, 
melancholy,  taciturn,  forgetful,  idle,  lazy,  partially  deaf,  and  in- 
capable of  proper  use  of  his  intellectual  faculties.  Many  children, 
and  adults  too,  are  thought  stupid,  ignorant,  and  obstinate,  be- 
cause their  hearing  iK)wer  is  impaired,  and  the  brain  and  body 
are  irritated  and  weakened  by  the  existence  of  a  purulent  inflam- 
mation in  the  middle  ear. 

Kramer  believed  that  ear  diseases  were  almost  always  local, 
but  wider  experience  and  knowledge  prove  them  to  depend,  in 
many  instances,  upon  a  constitutional  dyscrasia,  such  as  scrofula, 
rheumatism  or  gout. 

One  patient  may  look  robust,  but  be  conscious  of  weakness 
and  malaise  after  exertion,  and  feel  mental  labor  too  heavy  a 
burden.  Another  may  be  tolerably  healthy  in  appearance,  have 
disturbed  digestion,  palpitation  of  the  heart,  muscular  debility 
and  loss  of  energy.  Another,  still,  may  be  ansemic,  pale  and 
thin,  have  ^eak  pulse,  shallow  respiration,  loss  of  appetite,  disgust 
for  fatty  food,  great  weakness,  alternately  pale  and  flushed  face, 
and  hectic  of  chills,  fever,  delirium,  and  night-sweats. 

Albuminuria  is  found  in  many  acute  and  chronic  diseases,  and  is 
present  in  some  cases  of  chronic  suppuration  of  the  tympanum. 
This  is  probably  a  mere  coincidence,  the  disease  of  the  ear  and 
the  irritation  of  the  kidney  being  sequelae  of  some  one  of  the 
exanthematous  diseases. 

The  patient  with  purulent  inflammation  is  always  below  par, 
and  the  state  of  health  is  generally  worse,  the  greater  the  amount 
of  suppuration. 

Children  furnish  more  cases  than  adults;  erythematous  dis- 
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eases  produce  manj^  which  get  well  spontaneously  or  are  cured 
by  proper  treatment  in  youth,  demanded  from  physicians  by 
anxious  mothers.  Adult  cases  are  the  survivals  of  the  fittest 
and  untreated,  and  the  sequelse  of  colds  from  exposure  to  all 
weathers,  climes,  and  adverse  circumstances.  Males  are  more 
afflicted  than  females,  both  early  and  late  in  life,  because  care- 
less of  their  health  and,  especially,  of  their  ears  at  all  times. 

This  disease  depends  upon  the  constitution  of  the  patient  for 
its  grade  of  symptoms,  just  as  does  acute  inflammation  of  the 
tympanum,  where  the  effusion  within  the  ear  may  be  serous,  mucous 
or  purulent.  Clinical  experience  of  this  most  common  affection 
in  the  whole  range  of  aural  diseases  demands  a  recognition  of 
these  grades,  in  order  to  arrive  at  a  scientific  and  successful  treat- 
ment. For  descriptive  purposes,  I  consider  there  are  three  condi- 
tions which  require  individualization,  though  of  course  there  are 
many  intermediate. 

1.  Inflammation  characterized  by  a  very  slight  secretion  of 
muco-pus,  not  enough  to  flow  out  of  the  canal,  but  sufficient  to 
accumulate  in  the  ear  and  canal,  and  form  closely  adherent  fetid 
crusts.  These  irritate  the  parts  in  contact,  cause  small  granula- 
tions, contractions,  and  adhesions ;  diminish  the  hearing ;  induce 
tenderness  and  occasional  pains,  and  predispose  to  acute  exacer- 
bations. 

2.  Inflammation  attended  by  a  moderate  flow  of  tolerably 
healthy  pus  out  of  the  external  meatus,  varying  in  quantify  from 
a  few  minims  to  a  teaspoonful  or  two  in  the  twenty-four  hours; 
medium-sized  granulations  and,  perhaps,  the  firmer  kind  of  polypi 
in  the  tympanum ;  variations  in  the  hearing,  dependent  upon  the 
quantity  of  pus  in  the  ear,  and  the  degree  of  moisture  in  the  at- 
mosphere; a  tendency  to  slow  hypertrophy  of  the  aural  tissue 
without  acute  symptoms,  and  a  liability  to  aggravations  and  mas- 
toid disease. 

3.  Inflammation,  causing  a  profuse  flow  of  illaudable,  acrid, 
yellowish-green  pus,  often  containing  blood  and  brownish  parti- 
cles of  bone,  which  excoriates  the  lower  wall  of  the  canal  and 
meatus.  It  causes  rapid  ulceration  of  soft  tissues  and,  sometimes, 
caries  of  the  bone,  paralysis  of  the  facial  nerve,  the  formation  of 
flabby  granulations  and  large  soft  polypi,  and  greatly  diminishes 
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the  hearing  power.  This  variety  is  very  common,  difficult  to 
cure  because  grafted  upon  a  strumous  constitution,  frequently 
dangerous  to  life,  and  makes  aural  surgery  a  necessity. 

The  local  symptoms  vary  with  the  pathological  conditions  of 
the  ear.  The  prominent  ones  are  deafness  of  some  d^ree,  the 
presence  of  disagreeable  smelling  pus  in  the  ear,  increased  sensi- 
tiveness of  the  external  auditory  canal,  some  soreness,  occasional 
darts  of  pain  through  the  aural  r^ion,  slight  and  temporary 
attacks  of  vertigo,  lateral  headaches,  and,  perhaps,  fever  and 
delirium. 

The  hearing  is  always  defective,  and  should  be  tested  by  voice, 
watch,  and  tuning-fork.  Interrogations  of  a  patient's  perceptions 
of  the  tuning-fork,  vibrating  upon  the  vertex,  will  bring  an- 
swers in  regard  to  the  condition  of  the  labyrinth.  If  the  disease 
has  merely  caused  hypersemia  of  the  internal  ear,  the  sound  of 
the  fork  will  be  heard  somewhat  muffled.  If  the  labyrinth  is 
seriously  affected  by  extension  of  the  tympanic  disease*  inwards 
through  the  many  channels  of  intercourse,  the  hearing  will  be,  of 
course,  diminished  proportionately  or,  perhaps,  entirely  annulled. 

When  the  labyrinth  responds  well  to  the  vibrations  of  sound 
through  the  cranial  bones,  though  the  tympanum  may  be  consid- 
erably diseased,  the  patient  may  hear  the  watch  from  three  to 
thirty  inches.  With  good  cranial  perception,  and  a  hearing 
power  rising  occasionally  to  two  or  three  feet,  one  can  promise  a 
restoration  sufficient  for  the  usual  demands  of  mundane  exist- 
ence, provided  the  morbid  discharge  can  be  arrested. 

A  thick  slowly  flowing  pus,  tending  to  form  clots  and  crusts, 
to  retard  the  discharge  of  epidermic  shreds,  and  to  accumulate 
dust  and  foreign  bodies;  considerable  congestion  and  thickening 
of  the  mucous  membrane;  an  exuberant  formation  of  spongy 
granulations  and,  perhaps,  polypi ;  a  small  perforation  of  the 
membrane  retaining  inspissated  pus  in  the  tympanum ;  closure  of 
the  Eustachian  tube,  a  rumbling  or  rhythmic  tinnitus,  and  damp 
weather,  all  diminish  audition,  and  most  of  them  favor  destruc- 
tive and  dangerous  complications. 

The  external  meatus  or  the  canal  deeper  in  contains  pus.  It 
is  thin,  creamy  or  jelly-like ;  stringy  and  thick,  bluish-white, 
yellowish-white,  yellowish-green  or   gray  and  sanious.      The 
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younger  the  patient,  the  lighter  the  complexion,  and  the  more 
recent  the  disease,  the  more  copious  will  be  the  supply.  The  dis- 
charge is  generally  slight  and  thick  in  adults,  likely  to  form 
masses  and  to  adhere  to  the  border  of  the  drum-head  and  the 
walls  of  the  canal  and  tympanum,  and  thus  obstruct  the  outward 
flow. 

.  The  discharge  may  have  a  faintly  disagreeable  earthy  odor  or 
be  fishy,  foul,  disgusting,  and  corrosive.  In  caries  of  ♦the  tem- 
poral bone,  the  smell  of  the  discharge  is  sickening  and  almost 
diagnostic  of  the  condition.  Cleansing  the  ear  frequently  will 
diminish  the  foulness  of  a  necrotic  discharge,  but  deep  wiping 
with  cotton  will  bring  out  a  relic  of  rottenness,  offensive  enough 
in  odor. 

Red  haired  struma  takes  the  premium  for  illaudable  pus,  which 
often  causes  considerable  destruction  of  the  skin  in  and  around 
the  ear.  The  worst  suppurations  are  those  following  scarlatina 
and  meaales,  but  the  constitution  modifies  it  much. 
.  A  solution  of  subacetate  of  lead  is  blackened  by  this  pus,  on 
account  of  the  sulphur  that  it  contains,  and  a  sulphide  of  lead  is 
formed.  Congestion  of  the  tympanum  often  gives  the  pus  a  pul- 
sating motion,  synchronous  with  the  action  of  the  heart 

The  purulent  discharge  of  ordinary  cases  contains  pus  cells, 
free  and  aggregated  in  masses ;  compound  granule  cells  and  shreds; 
crusts  of  dried  pus  and  epithelium ;  hairs  and  altered  cerumen ; 
dust  and  dirt  from  without,  and,  perhaps,  blood  and  particles  of 
bone.  Blood  is  seen  mixed  with  pus,  when  a  purulent  tympanum 
is  wiped  out  by  the  cottoned  probe,  and  the  debris  of  bone  from 
caries  appears  as  little  brown  particles.  If  the  ear  has  not  been 
cleaned  for  a  long  time,  fatty  pus  cells,  cholesterin^  crystals,  and 
flakes  of  epithelium  are  found  in  the  tympanum,  clinging  tena- 
ciously to  the  depressions  and  openings. 

.  Tinnitus  is  not  very  common  in  this  disease.  When  the  canal 
walls  are  congested,  swollen,  and  narrowed;  masses  of  pus  and 
epithelium  have  accumulated ;  crusts,  exuberant  granulations  or 
polypi  block  the  lumen  ;  the  drum-head  has  a  small  perforation, 
with  pus  behind  it;  or  there  is  some  functional  or  organic  change 
n  the  great  vessels  contiguous  to  the  ear,  there  is  likely  to  be 
tinnitus  of  varying  quality  and  intensity. 
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Pain  of  some  kind  is  present  in  about  half  the  cases.  There 
may  be  merely  soreness  to  the  touchy  especially,  if  the  parts  have 
macerated  in  the  pus  for  some  time.  When  the  disease  is  of  long 
standing,  and  the  discharge  is  only  sufficient  to  fill  the  tympanum 
and  form  crusts  by  drying,  the  pain  on  contact  is  sometimes  ex- 
cruciating. Sharp  stitches  sometimes  shoot  through  the  diseased 
ear;  moderate  steady  pain  accompanies  caries  of  the  temporal 
bone ;  and  the  side  of  the  face  is  sometimes  distorted  from  paral- 
ysis of  the  facial  nerve. 

Cases  of  chronic  purulent  disease  of  the  tympanum  are  subject 
to  acute  exacerbations  at  times,  the  pain  may  become  severe 
and  persistent,  and  there  may  be  many  of  the  symptoms  of  an 
acute  primary  inflammation.  Relief  is  afforded  by  giving  the  in- 
dicated medicine,  and  by  clearing  a  passage  for  the  pus  out  of  the 
external  meatus,  as  it  rarely  escapes  from  the  ear  by  the  route  of 
the  Eustachian  tube. 

Tenderness  and  pain  are  experienced  in  front  of  the  tragus, 
below  the  auricle,  in  the  mastoid  process,  or  in  some. of  the  cer- 
vical lymphatic  glands  if  there  are  any  complications.  When 
the  earache  is  accompanied  by  semilateral  or  general  headache, 
the  case  demands  earnest  attention. 

The  meatus  and  external  auditory  canal  must  be  syringed  out 
with  warm  water,  and  cleaned  and  dried  with  the  cotton  holder 
before  inspection.  It  is  often  necessary  after  syringing  quite 
forcibly  with  a  well-elevated  fountain  or  a  hard  rubber  syringe, 
to  wipe  the  depth  of  the  canal,  and  the  tympanum  if  exposed, 
over  and  over  again,  in  order  to  remove  the  adhesive  pus,  scales, 
and  crusts,  and  to  get  a  good  view  of  the  parts.  Then  the  spec- 
ulum and  otoscope  should  be  used  to  make  a  careful  diagnosis  of 
the  diseased  conditions.  The  skin  of  the  canal  will  be  found 
more  or  less  congested,  reddened,  and  swollen.  When  the  pus 
is  copious,  the  macerated  and  swollen  epidermis  resembles  the 
skin  of  parboiled  beans,  and  is  adherent  in  some  places  and  de- 
tached in  others,  hanging  in  dirty-white  shreds  to  the  scarlet 
rete.  The  bloodvessels  of  the  rete  are  dilated,  and  the  connec- 
tive tissue  IS  infiltrated  with  serum,  lymph  cells,  and  sometimes 
extravasated  blood.  These  increase  the  thickness  of  the  soft 
tissue  wall,  especially  the  posterior  portion,  and  diminish  the 
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calibre  of  the  canal^  so  that  in  some  cases  it  is  exceedingly  diffi- 
cult to  perceive  the  exact  condition  of  the  deeper  parts.  The 
skin  over  the  bony  portion  of  the  canal  frequently  seems  by  its 
velvety  surface  and  free  secretion  to  take  on  a  pathological  char- 
acter, resembling  the  normal  mucous  membrane.  In  very  scrof- 
ulous patients,  the  pus  is  so  unhealthy  and  corrosive,  as  to  de- 
stroy the  skin  upon  the  floor  of  the  canal,  in  the  sulcus,  and 
upon  the  lobe  of  the  auricle,  so  that  it  is  discharged  along  a 
channel  of  raw-edged  angry  skin. 

In  rare  and  ancient  cases  of  purulent  inflammation,  exostoses 
of  the  bony  canal  are  seen,  presenting  hard,  unyielding,  rounded 
elevations  into  the  canal  which  narrow  its  lumen.  Caries  and 
necrosis  of  the  bone  are  occasionally  found,. revealing  their  presence 
by  swelling,  abscess  or  a  sinus  of  the  soft  tissues  near  the  seat  of 
the  destructive  process ;  and  paralysis  of  the  facial  nerve  occurs 
from  invasion  of  the  Fallopian  canal. 

Perforation  of  the  membrana  tympani  accompanies  purulent 
inflammation  of  the  tympanum,  immediately  or  remotely  follow- 
ing acute  inflammation.  It  may  have  resulted  from  ulceration 
of  the  edges  and  enlargement  of  a  paracentesis,  during  the  acute 
attack;  or  from  a  rent,  rupture  or  ulceration,  occurring  from 
intra-tympanic  pressure  during  the  course  of  the  disease.  To 
find  out  its  nature  and  extent,  after  cleansing  the  canal  and 
membrane  thoroughly,  inspect  the  parts  with  the  mirror  and 
speculum. 

Note  the  position  and  extent  of  the  drum-head,  the  size  and 
shape  of  the  perforation,  the  presence  or  absence  of  the  ossicles, 
and  the  movements  during  a  Valsalvian  inflation.  If  the  Eus- 
tachian tube  opens  with  difficulty,  use  the  catheter  and  air-bag  as 
before  described. 

When  the  tympanum  is  tolerably  dry,  there  will  be  a  slight 
whifl^  or  whistle  through  the  opening.  Should  it  contain  muco- 
pus,  the  sound  will  be  muflied  to  a  hiss  or  gurgle,  and  a  little 
secretion  will  ooze  out  and  run  down  the  drum-head.  The  mem- 
brane may  be  seen  to  move  and  the  secretion  to  start  out  in  some 
cases,  during  the  use  of  Siegle's  speculum.  When  the  opening 
is  obscured  by  pus  or  it  is  large  and  the  tympanum  contains 
considerable  of  it,  inflation  will  cause  a  bubbling  sound,  and 
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globules  of  air  may  be  seen  to  bubble  through  the  liquid  in  rapid 
succession.  In  faypersemia  of  the  tympanum,  pus  contained 
therein  may  pulsate  synchronpusly  with  the  carotid  arteries.  In 
rare  cases,  a  polypus  may  project  out  of  a  perforation  and  obscure 
it,  but  it  can  be  moved  by  a  probe,  and  thus  its  relation  to  the 
parts  discovered. 

If  the  pus  is  ordinary  color,  it  shows  tympanic  granulations ; 
if  it  is  dark  and  comes  from  above  or  behind,  it  indicates  the 
presence  of  caries. 

I  had  one  case  in  which  inflation  caused  a  drop  of  brownish 
pus  to  flow  from  within,  over  the  upper  posterior  border  of  the 
drum-head.  A  bent  probe  revealed  the  presence  of  caries  of  the 
roof  of  the  tympanum  and  border  of  the  aunulus. 

Sometimes  with  perforation  there  is  depression ;  the  membrane 
is  irregular,  its  outer  surface  is  granular  and  covered  with  pus ; 
the  malleus  handle  is  absorbed  or  thickened  and  invisible,  and  it 
is  very  difficult  to  discover  the  membrane  at  all. 

I  had  a  case  that  I  considered  purulent  otitis,  with  destruction  of 
the  membrane,  and  adhesion  of  the  manubrium  to  the  promon- 
tory. I  was  surprised  to  hear  a  sharp  musical  whistle  during 
inflation,  and,  watching  more  carefully  during  Valsalva's  infla- 
tion, I  discovered  a  perforated  drum-head,  distorted  and  dis- 
guised by  adhesions,  granulations,  adherent  pellicles  and  pus. 

The  red  tumefied  appearance  of  an  acute  perforation,  with  its 
raw  and  bloody  edges,  soon  passes  away ;  a  gray  ulceration  eats 
away  the  borders  and  enlarges  the  opening ;  or  the  lips  of  the 
opening  curl  a  little  and  become  yellowish-gray,  thin  and  fibrous. 
Later,  they  may  take  on  a  cartilaginous  appearance,  and  receive 
deposits  of  carbonate  of  lime. 

The  surface  of  the  membrane  will  look  white  where  elevated, 
and  dark  where  depressions  exist.  If  the  perforation  is  small, 
the  tympanum  cannot  be  illuminated,  and  the  opening  looks 
dark ;  if  larger,  one  sees  the  mucous  membrane  bright  red  in  the 
acute  stage,  deeper  red  and  granular  in  the  chronic  condition. 
The  perforation  may  be  very  minute,  or  so  large  as  only  to  leave 
a  rim  of  membrane  around  the  wall  or  a  tongue-shaped  piece 
along  the  manubrium.     Sometimes  the  lower  half  is  gone^  and 
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the  upper  border  is  formed  by  the  folds  from  the  short  prooesBy 
extending  to  the  anterior  and  posterior  walls. 

The  edges  of  the  membrana  tympani  are  often  adherent  to  the 
walls  of  the  canal  and  tympanum,  and  to  the  ossicles,  because 
the  tensor  tympani  muscle  has  dragged  in  the  manubrium  and 
favored  the  malposition. 

The  manubrium  is  generally  seen  as  a  whitish-gray  streak  in 
the  membrane,  but  it  may  be  so  obscured  by  swelling,  as  to  have 
its  position  recognized  only  by  a  leash  of  strongly  injected  vessels. 
It  is  frequently  dragged  inward,  upward  and  backward,  touches 
the  inner  wall  of  the  tympanum,  and  is  so  foreshortened  as  to  be 
recognized  with  difficulty.  It  may  adhere  to  the  long  process  of 
the  incus,  and  this  latter  be  drawn  against  the  tympanic  wall. 
It  is  sometimes  absorbed,  presenting  to  view  only  the  button  of 
the  shdrt  process.  The  malleus  and  incus  are  generally  absent 
in  large  perforations,  and  the  tympanum  can  be  inspected  easily. 

The  promontory  is  usually  paler  than  other  parts  of  the  drum, 
but  the  mucous  membrane  over  it  may  be  so  swollen,  as  to  lead 
one  to  believe  a  polypus  projects  from  the  inner  wall.  When  the 
malleus  is  absent,  only  the  long  process  of  the  incus,  and,  perhaps, 
a  branch  of  the  stapes  can  be  seen  as  yellowish  objects  upon  the 
red  background.  When  the  incus  is  gone,  at  the  superior  poste- 
rior third  of  the  inner  tympanic  wall,  behind  the  promontory, 
one  may  see  the  yellow  anterior  branch  of  the  stapes,  extending 
from  behind  horizontally  forward  and  inward,  the  other  arm 
being  hidden  above  the  level  of  the  posterior  superior  edge  of 
the  annul  us  tympanicus.  Brun  ton's  otoscope  is  necessary  to  make 
out  the  details  of  this  minute  anatomy,  and  one  must  incline  the 
patient's  head  towards  the  opposite  shoulder  and  look  towards 
the  roof  of  the  tympanum,  in  order  to  see  the  ossicles  when 
present 

A  perforated  membrana  tympani  cannot  heal  permanently 
until  the  mucous  membrane  is  restored  nearly  to  a  normal  state. 
The  smaller  the  perforation,  the  more  recent  the  solution  of  con- 
tinuity, and  the  less  the  discharge  of  pus,  the  greater  is  the  chance 
of  closure ;  large  chronic  perforations,  with  absence  of  the  ossi- 
cles, and  profound  alteration  of  the  mucous  membrane  are  obsti- 
nate and  can  seldom  be  closed. 
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When  a  perforation  closes  by  granulation  of  its  lips,  there  is 
not  a  restoration  of  the  three  layers  of  the  normal  drum-head, 
but  a  formation  of  true  cicatricial  tissue.  The  cicatrix  is  thin, 
wrinkled,  and  depressed,  and  freely  movable  by  inflation  or  by 
the  use  of  Siegle's  speculum. 

After  a  perforation  has  closed  properly,  rupture  of  the  cicatrix 
may  occur  easily  from  hypersecretion  of  a  persistently  morbid 
mucous  membrane,  from  acute  inflammation  of  the  Eustachian 
tube  and  tympanum,  or  from  accidental  extremes  of  aerial  pres- 
sure. 

The  mucous  membrane  of  the  tympanum  is  in  some  cases  in  a 
state  of  mild  subacute  inflammation  without  granulations,  and 
secretes  so  little  muco-pus  that  it  does  not  flow  out  of  the  canal, 
but  becomes  inspissated  and  forms  thin  crusts,  which  block  up 
the  tympanum  and  inner  canal,  and  impede  the  action  of  the 
ossicles  and  the  fragment  of  membrane  that  may  be  present. 

In  other  patients,  the  mucous  membrane  is  more  inflamed, 
covered  with  minute  granulations,  and  secretes  considerable  laud- 
able muco-pus,  which  flows  out  of  the  canal  from  the  movements 
of  the  jaw  and  the  individual,  but  is  likely  to  cling  to  the  irreg- 
ularities of  the  tympanum  and  inner  end  of  the  canal,  undergo 
fatty  degeneration,  unite  with  the  pellicles  of  exfoliated  epithe- 
lium, and  form  masses  of  a  dirty-white  cheesy  appearance  very 
difficult  to  dislodge,  and,  yet,  dangerous  to  let  remain. 

In  other  cases,  the  lining  mucous  membrane  is  thickened  and 
hypertrophied,  and  the  membrane  of  the  round  and  oval  win- 
dows becomes  too  stifle  to  move  much.  The  submucous  connec- 
tive tissue  is  filled  with  leucocytes ;  the  blood  and  lymph  vessels 
are  dilated,  multiplied  and  congested,  and  the  epithelial  surface  is 
covered  with  granulations,  villous  and  papillary  growths,  and 
rounded  or  pedunculated  polypi.  The  surface  is  succulent  and 
hypersemic  and  bleeds  easily,  the  secretion  is  rather  profuse,  free 
flowing  and  fetid,  and  may  be  creamy  and  corrosive  or  dark, 
sanious,  and  ofiensive. 

The  intrinsic  muscles  of  the  ear  sometimes  undergo  hyper- 
plasia, thickening  and  shortening,  but  they  generally  melt  away 
and  are  destroyed  by  ulceration. 

Ulceration  of  the  mucous  membrane  sometimes  occurs,  and 
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caries  of  the  ossicles  and  various  portions  of  the  lympanic  wall, 
especially  the  roof,  may  supervene  in  consequence. 

The  chorda  tympani  nerve  is  irritated  or  destroyed,  and  the 
Fallopian  canal  is  occasionally  invaded  by  the  inflammatory  pro- 
cess, resulting  in  paralysis  of  the  facial  nerve. 

Exostoses  arise  beneath  the  diseased  membrane  from  the  co- 
existing periostitis  and  osteitis,  and  may  fill  a  great  part  of  the 
tympanum.  The  dura  mater  over  the  ear  is  frequently  thickened 
by  the  contiguous  disease,  abnormally  adherent  or  loosened  from 
the  roof,  and  may  be  covered  with  particles  of  pus. 

The  inflammation  and  morbid  products  may  extend  into  the 
mastoid  cells  and  cause  mastoid  disease;  and  into  the  Eustachian 
tube  and  the  pus  flow  into  the  pharynx,  but  this  is  uncommon. 

Croupous  and  diphtheritic  membranes  have  been  formed  rarely 
over  the  tympanum,  and  tuberculous  and  calcific  deposits  are 
sometimes  seen  in  mucous  membranes  affected  by  purulent  dis- 
ease. 

The  whole  temporal  bone  around  the  ear  is  more  or  less  con- 
gested and  its  periosteum  hyperseraic,  so  that  the  morbid  process 
can  easily  reach  the  bloodvessels  or  the  brain  and  destroy  life. 

Dr.  Roosa'says,  "The  cavity  of  the  tympanum  is  covered 
above  by  a  thin,  rarefied  bony  plate,  which  is  in  direct  communi- 
cation with  the  cerebral  meninges ;  the  floor  is  close  to  the  great 
jugular.  Its  internal  wall  is  the  labyrinth  wall,  with  its  two 
fenestrse,  covered  only  by  thin  membrane  and  opening  into  the 
ramifications  of  th^  acoustic  nerve  and  the  fluid  which  is  con- 
tinuous with  that  of  the  sub-arachnoid  space;  while  externally 
we  have  a  membrane  of  about  the  thickness  of  letter-paper."* 

To  contemplate  such  serious  disease  in  this  r^ion  as  I  have 
described  causes  anxiety ;  to  see  the  destructive  processes  going 
on  day  by  day  in  a  confiding  patient,  ignorant  of  the  danger, 
awakens  the  gravest  apprehension. 

The  prognosis  will  depend  upon  the  constitution  of  the  patient 
and  the  condition  of  the  ear,  as  revealed  by  a  careful  inspection 
of  the  tympanum  after  it  has  been  thoroughly  cleaned,  and  the 
following  statements  are  proved  clinically : 

*  A  Practical  Treatise  on  Diseases  of  the  Ear.    Boosa,  p.  372. 
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When  the  tuning-fork  is  heard  well,  vibrating  upon  the 
vertex,  the  perforation  is  small,  considerable  membrane  remains 
attached  to  the  manubrium,  and  the  mucous  membrane  is  merely 
inflamed  and  not  d^nerated,  the  chances  of  healing  the  drum- 
head and  improving  the  hearing  may  be  considered  favorable. 

When  cranial  perception  of  the  fork  is  good,  the  perforation  is 
quite  large  and  impossible  to  close,  the  ossicles  are  partially  or 
entirely  gone,  but  the  mucous  lining  is  in  a  state  of  subacute 
inflammation  without  much  granulation,  the  discharge  may  be 
arrested,  and  the  range  of  hearing  increased  to  a  moderate  de- 
gree ;  the  latter  can  be  slightly  augmented  by  wearing  a  cotton 
drum-head  or  Toynbee's  artificial  membrana  tympani. 

When  the  purulent  inflammation  has  existed  months  or  years ; 
the  perforation  is  large ;  the  ossicles  are  absent,  displaced  or  an- 
chylosed;  the  mucous  membrane  is  profoundly  diseased ;  large 
granulations  or  polypi  are  present ;  the  pus  is  illaudable  and  cor- 
rosive of  sofl  parts,  perhaps,  containing  small  particles  of  bone ; 
the  constitution  is  strumous  and  feeble,  and  the  vibrating  fork 
upon  the  vertex  is  not  well  heard,  a  guarded,  and  generally  an 
unfavorable  prognosis  as  to  hearing  and,  even,  to  life  itself  should 
be  given,  and  treatment  energetically  advised. 

The  existence  of  polypi  within  the  tympanum,  paralysis  of  the 
facial  nerve,  caries  and  necrosis  of  the  temporal  bone,  and  mas- 
toid disease,  are  grave  and  threatening  complications  of  purulent 
inflammation.  The  aural  surgeon  knows  from  experience  how 
suddenly  death  may  come  in  some  of  these  cases,  and  will  be  on. 
his  guard  in  prognosis,  whether  the  patient  is  neglected  or  treated 
in  a  thoroughly  scientific  manner. 

I  shall  consider  here  the  measures  to  be  adopted  for  ordinary 
cases,  and  mention  complications  of  the  disease  under  separate 
divisions. 

Treatment. — The  treatment  of  chronic  purulent  inflammation 
of  the  tympanum  is  local,  surgical,  and  medical.  Of  the  three, 
the  local  is  the  most  important,  though  the  surgical  may  in  some 
cases  be  of  equal  value. 

Washing  out  a  chronic  suppurating  ear  properly  seems  such 
a  simple  thing  that  every  one  thinks  he  can  do  it  easily.  There 
never  was  a  greater  mistake.    It  is  difficult  for  the  aural  surgeon 


246  THE    HUMAN   BAR    AND   ITS   DISBASBS. 

himself,  and  it  may  be  safely  stated,  that  no  uninstructed  person 
can  do  it  secundum  artem.  I  would  refer  the  reader  to  what  I 
have  written  elsewhere  upon  this  subject,  and  here  emphasize 
some  points  of  importance. 

The  sensibility  is  so  great  in  some  of  these  cases,  that  the 
syringing  must  be  very  gentle.  The  jet  of  the  fountain  syringe 
can  be  so  easily  tempered  to  the  feelings  by  raising  or  lowering 
the  bag,  that  it  should  be  preferred  for  very  sensitive  cases.  The 
divided  jet  is  then,  also,  preferable  to  the  single  one,  as  it  breaks 
the  force  of  the  water.  After  a  few  visits  the. hand  syringe  can 
be  used  even  forcibly. 

Distressing  vertigo  is  sometimes  caused  by  syringing.  I  have 
had  several  patients,  who  were  obliged  to  lie  down  immedi- 
ately to  prevent  fainting,  and  two  fell  insensible  out  of  the 
chair  from  forcibly  injecting  water  into  the  ear  with  the  universal 
syringe.  This  idiosyncrasy  usually  disappears,  as  the  pain  does, 
after  a  few  treatments,  though  it  may  always  be  a  distressing  ac- 
companiment. In  such  dilemmas,  have  the  patient  recline  during 
the  douche  yvith  the  fountain,  diminish  its  force  to  the  minimum, 
and  increase  it  gradually  as  it  can  be  borne. 

When  the  divided  jet  cannot  be  tolerated  at  all,  let  the  patient 
recline  in  an  easy  chair,  fill  the  diseased  ear,  which  should  be 
uppermost,  with  warm  water,  and  swab  it  out  with  the  cottoned 
holder.  If  this  does  not  cleanse  the  ear,  fill  it  with  a  solution  of 
bicarbonate  of  sodium  {Sodii  bicarb,  gr.  xx.  Aqua  fSj),  leave  it 
in  for  five  or  ten  minutes,  then  wipe  and  dry  the  parts  with  ab- 
sorbent cotton  until  every  particle  of  mucus,  pus,  scab  and  scale 
is  removed.  Only  then,  should  medicinal  agents  be  applied 
locally.  Of  course,  if  the  hole  in  the  drum-head  is  small,  wiping 
out  the  tympanum  will  be  out  of  the  question.  The  tympanum 
can  occasionally  be  cleansed  by  injecting  through  the  catheter  in 
position  in  the  Eustachian  tube.  This  is  a  preferable  method  in 
vertiginous  cases,  but  is  inapplicable  to  children.  The  head 
should  be  inclined  towards  the  affected  side,  the  catheter  intro- 
duced, the  syringe  fitted  closely  into  its  end,  and  the  fluid  forced 
slowly  and  steadily  through  and  caught  in  a  bowl  held  below  the 
ear.    Some  writers  are  enthusiastic  over  this  method,  but  in  a 
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large  majority  of  cases  the  fluid  will  not  pass^  but  go  down  the 
throat. 

If  the  suppuration  cannot  be  arrested  by  the  usual  treatment^ 
the  perforation  of  the  membrane  must  be  enlarged,  so  that  the 
tympanum  can  be  more  thoroughly  treated.  The  enlargement  of 
the  perforation  and  free  liberation  of  the  discharge  usually  in- 
creases the  hearing  considerably.  Sometimes  the  discharge  ceases 
to  flow  outwards,  considerable  pain  is  felt  in  the  ear  and  side  of 
the  head,  and  there  is  some  feverish  disturbance,  owing  to  caking 
of  the  matter  at  the  inner  end  of  the  canal,  and  closure  of  its 
lumen.  The  obstruction  must  be  immediately  removed.  The 
pressure  of  pus  behind  such  an  obstruction  causes  epileptoid 
attacks  in  patients  quite  frequently. 

There  are  cases  of  chronic  purulent  otitis  that  should  not  be 
syringed  at  all.  They  are  in  the  first  division  as  above,  where 
the  drum-head  has  a  moderate  sized  perforation,  the  discharge  is 
slight,  and  it  inspissates  and  forms  a  few  yellowish-brown  crusts 
in  the  canal  or  upon  the  membrane. 

Remove  these  by  fine  hooks,  a  camel-hair  brush  wet  with 
glycerine,  and  the  cottoned  holder  dry  or  moistened  with  water. 
One  can,  under  good  illumination  by  head-mirror  and  speculum, 
get  the  surfaces  clean  enough  for  the  reception  of  the  mild  reme- 
dies indicated. 

In  another  variety  or  stage  of  the  disease,  where  the  perfora- 
tion of  the  tympanum  is  of  medium  size,  and  the  tympanum  is 
merely  moist  and  glistening,  or  the  mucous  membrane  is  covered 
by  a  thin  coating  of  creamy  laudable  pus,  though  not  enough  is 
secreted  to  run  outwards,  it  is  best  to  be  conservative.  Cleanse 
the  tympanic  mucous  membrane  with  absorbent  cotton  on  the 
holder,  and  apply  only  the  mildest  remedies. 

When  in  either  of  these  states,  scabs  form  upon  the  membrane 
around  the  perforation,  perhaps,  over  it,  in  an  attempt  to  close  and 
heal  it,  and  thus  protect  the  tympanum  from  exposure  to  the 
atmosphere,  one  should  favor  the  process,  and  be  chary  of  douches 
and  instillations. 

In  the  other  divisions  of  this  disease,  and  in  its  complications, 
a  douche  of  a  pint  of  warm  water  should  be  injected  in  the  ear 
once  or  twice  a  day  according  to  necessity,  and  then  the  proper 
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wash  be  dropped  in  after  drying.  This  will  generally  be  suffi- 
cient treatment  at  home,  and  the  aurist  ought  to  see  the  patient 
every  other  day  or  every  third  day  at  the  longest^  when  he  should 
cleanse  the  ear  thoroughly  by  douche  and  cottoned  holder,  and 
make  the  appropriate  antiseptic^  astringent  or  caustic  application. 

When  the  ear  and  its  secretions  smell  badly,  I  add  Tar  tincture 
or  Phenol  Sodique,  f  5ij  to  a  douche  of  a  pint  of  warm  water, 
as  an  antiseptic  stimulant.  Either  of  these  cleanses  and  improves 
the  condition  of  the  diseased  mucous  membrane.  After  the 
douche,  it  is  necessary  to  dry  out  the  ear  with  the  towel,  re- 
move every  particle  of  matter  with  cotton,  and  apply  the  local 
medication. 

Alum,  sulphate  of  zinc,  sulphate  of  copper,  acetate  of  lead, 
nitrate  of  lead,  subsulphate  of  iron,  nitrate  of  silver,  perman- 
ganate of  potassium,  iodoform,  salicylic  acid,  salicylate  of  sodium, 
chlorine  water,  spirits  of  turpentine,  glycerine,  acetic  acid,  boraeic 
acid,  chromic  acid,  tannic  acid,  tincture  of  iodine,  carbolic  acid, 
chloro-acetic  acid,  and  nitric  acid  are  the  most  prominent  agents 
employed  in  the  local  treatment  of  purulent  inflammation  of  the 
ear. 

There  is  too  much  routine  work  in  the  use  of  them  in  every- 
body's practice,  and  a  reform  in  this  direction  is  greatly  needed. 

The  selection  of  the  most  suitable  topical  remedy  for  a  given 
case  is  not  easy,  because  of  the  absence  of  exact  observations  of 
diseased  conditions,  and  the  effects  which  individual  substances 
have  upon  them. 

Local  applications  are  made  to  a  suppurating  tympanum  to 
astringe  relaxed  tissue,  to  destroy  morbid  and  undervitalized 
growths,  to  diminish  the  discharge,  to  stimulate  to  healthy  action, 
to  have  an  antiseptic  influence,  and,  through  most  or  all  of  these 
effects,  to  favor  and  hasten  the  curative  process. 

The  agents  that  have  proved  most  efficient  in  bringing  about 
these  results  have  been  enumerated  above,  and  I  shall  now  try  to 
indicate  as  well  as  I  can  from  the  data  at  my  disposal,  the  guiding 
principles  of  selection. 

It  is  the  prevailing  opinion  of  aural  surgeons,  that  the  v^e- 
table  astringents  are  far  inferior  to  the  mineral,  in  suppuration  of 
the  tympanum,  and  the  latter  will  be  first  considered. 
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Callen  said,  "astringents  produce  contraction  and  condensa- 
tion of  the  soft  solids^  and  thereby  increase  their  density  and  co- 
hesion." Boerhaave  said,  "  they  cause  the  parietes  of  the  blood- 
vessels to  approach  one  another,  close  these  tubes  when  open,  in- 
crease the  strength  and  rigidity  of  the  fibres,  and  restore  firmness 
to  relaxed  tissues." 

When  the  atonic  condition  of  the  mucous  membrane  of  the 
middle  ear  in  chronic  suppuration  is  reviewed,  it  is  evident  that 
theefiects  of  astringents  described  in  these  two  masterly  defini- 
tions are  just  the  ones  desirable  to  bring  about  in  the  morbid 
tissues;  and,  that,  inducing  these,  such  a  train  of  salutary  conse- 
quences will  follow,  that  the  patient  will  be  put  upon  the  high 
road  to  recovery. 

An  astringent  then  is  often  a  sine  qud  non,  but  which  one  of 
the  many  oflFered  is  the  questio  vexata.  There  are  some  other  local 
agents  beside  astringents  that  are  of  use. 

Answers  to  somQ  of  the  queries  of  aural  practice  may  be  found 
below,  and  it  is  to  be  hoped,  that  close  observation  will  soon  in- 
crease the  data  which  I  present. 

Alumen  is  slightly  antiseptic,  astringent,  stimulant,  irritant, 
styptic  or  caustic,  according  as  it  is  used.  It  is  not  so  sharp  in  its 
action  as  zinc,  but  is  more  active  than  lead.  It  is  considered 
antispasmodic,  and  might  prove  useful,  when  the  tensor  tympani 
muscle  acts  irregularly.  In  hemorrhage,  a  saturated  solution  or 
the  crude  powder  quickly  arrests  an  ordinary  flow  of  blood,  as  it 
is  a  strong  styptic.  The  alumen  exsiccatum,  or  dried  burnt  alum, 
IS  a  mild  manageable  caustic,  and  quickly  destroys  granulations 
in  the  tympanum.  It  should  be  blown  upon  the  diseased  surface 
by  an  insufflator.  A  piece  of  rubber  tubing  with  a  mouthpiece 
at  one  end  and  a  cut  goose  quill,  a  hard  rubber  or  glass  tube  at 
the  other  is  very  handy ;  a  large  Eustachian  catheter  will  answer 
the  purpose  very  well ;  but  the  powder-blower  figured  elsewhere 
18  the  best  instrument  for  the  purpose. 

This  remedy  is  suitable  in  case  of  large  perforations  in  the 
membrane ;  exuberant  flabby  granulations  in  the  tympanum ;  a 
pale  condition  of  the  mucous  membrane  with,  perhaps,  ulcera- 
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tion;  absence  of  hypersemia  and  pain ;  a  copious  discharge  of  fetid 
muco-pus,  and  a  general  atonic  state  of  the  parts. 

If  there  is  evidence  of  considerable  irritation,  alum  should  not 
be  used,  as  it  excites  inflammation  readily,  and  is  said  to  cause 
furuncles  in  the  cartilaginous  portion  of  the  auditory  canal.  If 
decided  action  is  desired,  a  grain  or  two  of  the  crude  powder 
may  be  blown  into  the  tympanum  twice  or  three  times  a  week,  or 
a  saturated  solution  can  be  instilled  once  a  day.  Between  visits 
and  for  general  use  at  home,  a  solution  of  five  to  ten  grains  of 
the  salt  to  a  fluid  ounce  of  water  should  be  used  morning  and 
evening  after  carefully  cleansing  the  ear. 

Boracio  Add. — This  acid  is  prepared  from  borax,  a  biborate 
of  sodium,  by  treating  a  hot  solution  with  sulphuric  acid.  The 
product  is  various  sized  white  crystals,  which  have  the  feel  of 
soapstone.  They  should  be  powdered  for  use  in  the  crude  state, 
but  this  is  not  necessary  for  solutions. 

The  fashion  of  the  hour  is  to  ascribe  nearly  every  disease  to 
the  generation  and  multiplication  of  bacteria,  and,  as  boracic  acid 
has  the  property  of  a  bacteriacide,  the  profession  has  become 
extravagant  in  its  use  and  praises,  just  as  it  was  ten  years  ago 
about  carbolic  acid.  I  am  not  a  believer  in  the  parasitic  origin 
of  constitutional  diseases,  and,  therefore,  scrutinize  the  action  of 
so-called  parasiticide  remedies  with  unbiased  judgment. 

Boracic  acid  is  detergent,  antiphlogistic,  and  antiseptic,  and  is 
largely  used  in  a  crude  state  in  purulent  inflammation  of  the 
middle  ear.  It  is  applied  to  the  cleaned  diseased  mucous  mem- 
brane by  the  powder-blower,  and  it  is  customary  to  fill  the  whole 
tympanum  with  it.  The  meatus  should  be  closed  with  cotton 
and  the  ear  remain  in  statu  quo  until  there  is  evidence  of  the 
presence  of  purulent  products,  when  the  parts  must  be  cleaned 
thoroughly  again,  and  the  powder  be  reapplied.  The  acid  is, 
also,  used  in  a  solution  of  from  ten  grains  to  saturation,  as  a  de- 
tergent antiseptic  wash  of  considerable  value. 

The  crude  powder  is  indicated  when  the  mucous  membrane  is 
smooth,  reddened,  and  secretes  a  moderate  quantity  of  badly 
smelling  pus.  The  membrane  is  not  granular  or  relaxed,  but 
seems  much  congested  and  threatening  periostitis.    The  temper- 
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atore  of  the  cavity  will  be  found  above  blood  heat,  the  sensitive- 
ness  increased,  and  pain  frequent,  especially  at  night. 

The  condition  closely  approximates  that  requiring  nitrate  of 
silver.  There  is  not  so  much  pain  on  contact  as  with  the  silver^ 
and  the  mucous  membrane  is  smoother. 

Solutions  of  the  acid  are  valuable  for  cleansing  and  antiseptic 
purposes,  before  the  use  of  other  more  active  agents,  in  purulent 
inflammation  of  the  tympanum,  mastoid  disease,  and  caries  of  the 
temporal  bone.  The  weak  solutions  are  beneficial  and  even  cura- 
tive for  mild  degrees  of  mucous  inflammation,  but  both  solutions 
and  the  crude  powder  have  proved  secondary  to  other  remedies 
in  my  practice. 

Sulphate  of  Zinc  \a  astringent,  irritant  and  styptic.  It  is  more 
active  than  alum,  and  suitable  for  purulent  inflammation  of  the 
ear  in  weak  constitutions ;  when  there  is  an  atonic  condition  of 
the  middle  ear ;  the  mucous  membrane  is  pale,  covered  by  pale, 
easily  bleeding  granulations  and,  perhaps,  one  or  two  polypi ;  it 
shows  a  spot  or  two  of  indolent  ulceration,  and  considerable 
muco-purulent  discharge.  The  remedy  should  be  used  in  solu- 
tions of  two  to  five  grains  to  a  fluid  ounce  of  water,  instilled  in 
the  ear  once  or  twice  daily. 

Sulphate  of  Copper,  crude,  is  a  mild  caustic,  but  is  rarely  used 
as  such  in  the  ear.  In  solution,  it  is  considered  an  astringent 
tonic  to  the  mucous  membrane,  rather  more  irritant  than  zinc 
sulphate.  It  has  decided  antispasmodic  qualities,  which  make  it 
applicable  to  suppurations  of  the  ear,  accompanied  by  spasmodic 
action  of  the  tympanic,  throat  or  facial  muscles.  It  is  suitable 
for  the  atonic,  granular  and  ulcerated  phases  described  under 
zinc,  especially,  when  there  is  caries  or  necrosis  of  the  temporal 
bone. 

It  is  used  in  solutions  of  two  to  five  grains  to  the  fluid  ounce 
of  water,  once  or  twice  a  day,  and  must  be  washed  ofi*  the  meatus 
by  simple  water  as  it  is  apt  to  discolor  the  skin  somewhat. 

It  may  be  employed  as  an  intercurrent  application  with  great 
advantage,  where  other  remedies  seem  to  have  little  effect.  After 
its  use,  the  canal  is  sometimes  of  a  bluish  tinge. 

Acetate  of  Lead  is  a  mild  astringent  of  considerable  value 
in  some  cases.    It  is  sedative  and  cooling,  and  just  the  thing  for 
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chronic  purulent  otitis  with  considerable  heat,  hypersemia,  and 
frequent  pains.  It  is  especially  useful  during  acute  exacerba- 
tions, and  may  be  used  at  any  stage  of  inflammation  with  benefit 

Nitrate  of  Lead  is  preferable  for  cases  with  ulceration  and  very 
offensive  discharge,  as  it  unites  with  the  sulphur  of  sulphuretted 
hydrogen,  decomposes  the  gas,  and  deodorizes  the  muco-pus. 

Both  these  salts  are  employed  in  solutions  of  from  two  to  ten 
grains  to  the  fluid  ounce  of  water,  twice  a  day,  but  should  not 
be  long  continued,  as  the  lead  is  prone  to  unite  with  the  albumen 
of  the  tissues  and  form  an  irremediable  crusting,  as  when  applied 
to  solutions  of  continuity  in  the  cornea.  After  an  instillation, 
the  tympanum  looks  white,  but  it  soon  becomes  darker  from  the 
formation  of  lead  sulphide. 

Solution  of  Subsulphaie  of  Iron  is  an  aqueous  solution  of  the 
iron,  employed  occasionally  as  an  astringent,  styptic  and  cauterant 
In  a  pure  state,  it  is  second  only  to  Monsell's  salt  as  a  ha&mostatic 
in  hemorrhage.  It  stimulates  and  tones  up  an  old  suppurating 
mucous  surface,  and  destroys  granulations  and  polypi  in  a  re- 
markable manner. 

In  strumous  patients,  having  flabby  granulations  and  the  softer 
polypi  in  the  tympanum,  the  remedy  in  full  strength  should  be 
instilled  or  applied  upon  cotton  to  the  growths  once  a  day.  A 
few  applications  will  frequently  cause  them  to  shrink  up  and 
disappear,  the  mucous  membrane  of  the  ear  to  become  smoother 
and  healthier,  and  thus  favor  the  curative  process.  Active  hyper- 
semia  contra-indicates  its  use,  as  it  is  somewhat  irritant,  but  dark 
passive  congestion  is  a  symptom  demanding  it.  After  its  appli- 
cation the  tympanum  looks  greenish-brown  or  black.  Its  use 
must  be  watched,  as  it  is  likely  to  form  iron  crusts  and  masses  of 
coagulated  pus  and  fibrin. 

NUraJte  of  Silver  is  styptic,  but  is  rarely  used  for  that  quality. 
It  is  astringent,  stimulant,  alterative,  antiseptic,  antiphlc^stic 
and  caustic,  according  as  it  is  employed.  The  remedy  should 
never  be  used  in  the  ear  in  its  crude  state,  but  in  solutions 
of  various  strengths.  It  causes  little  pain,  acts  quite  superficially, 
as  it  is  decomposed  by  the  tissues  with  which  it  comes  in  contact, 
and  may  be  used  with  advantage  and  safety  in  any  stage  of  in- 
flammation.    It  has  a  particular  aflinity  for  morbid  tissue,  which 
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it  destroys,  leaving  the  healthier  tissues  around  and  beneath. 
These  are  stimulated,  cleansed,  and  altered  to  a  better  state  of 
nutrition  by  the  action  of  the  silver  salt,  speedily  take  on  a 
healthier  action,  and  repair  any  damage  to  their  continuity. 

A  profuse  muco-purulent  discharge  from  the  tympanic  mucous 
membrane,  with  or  without  ulceration ;  the  presence  of  granula- 
tions or  small  polypi ;  a  condition  of  hyi>er8Bmia,  with  occasional 
pain,  threatening  acute  exacerbation ;  a  great  deal  of  painful  sen- 
sibility on  contact,  and,  especially,  cases  that  do  not  improve 
under  other  applications,  require  nitrate  of  silver. 

There  are  aurists,  who  use  this  remedy  for  any  and  every  case 
of  purulent  inflammation  of  the  tympanum  ;  but  as  some  other 
medicines  already  mentioned  cure  easily,  and  this  is  liable  to  stain 
the  auricle  of  the  patient  and  the  hands  of  the  operator,  it  should 
only  be  resorted  to,  when  its  special  symptoms  are  present  or 
other  agents  fail. 

The  fused  stick  nitrate  is  impure,  and  the  crystals  should  be 
employed,  dissolved  for  obvious  reasons  in  pure  distilled  water. 

In  ordinary  cases,  a  solution  of  five  to  ten  grains  of  the  salt  to  a 
fluid  ounce  of  water  is  sufficiently  strong,  but  when  the  disease 
has  existed  a  long  time,  and  the  tissues  are  profoundly  altered, 
twenty  to  forty  grains  to  the  ounce  oc  a  saturated  solution  may 
be  necessary.  Very  favorable  reports  of  the  action  of  the  stronger 
solutions  have  been  made  by  reliable  physicians.  There  is  dan- 
ger of  paralysis  of  the  facial  nerve  with  these  strong  solutions 
when  caries  exists,  and  they  should  then  be  used  cautiously  upon 
cotton  or  not  at  all. 

The  application  should  tfot  be  intrusted  to  the  patient  or  his 
friends,  but  be  made  by  the  physician  himself,  every  day  for  the 
mild  solutions,  and  every  second  or  third  day  for  the  stronger 
ones. 

After  cleansing  thoroughly,  the  solution  should  be  put  in  the 
ear  with  a  dropper,  and  neutralized  in  a  few  minutes  by  a  syringe 
stream  of  mild  salt  (sodium  ohhridum)  and  water,  so  that  the 
auricle  will  not  become  stained. 

This  need  not  be  thrown  into  the  tympanum,  but  played  upon 
the  meatus,  so  as  to  unite  with  the  silver  solution,  as  the  head 
is  inclined  and  it  flows  into  a  bowl  or  other  receptacle.    Unless 
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this  is  done,  the  sulcus  and  lobe  of  the  auricle  will  be  stained 
brown  in  a  few  hours^  and  the  patient  will  be  justly  indignant, 
especially  if  a  lady. 

At  the  time  of  application,  the  patient  will  experience  a  warm 
smarting  sensation  in  the  ear,  and  if  the  Eustachian  tube  is  per- 
vious, may  have  an  acrid  taste  from  leakage  into  the  pharynx. 
I  have  had  a  patient  immediately  drop  the  head  forward  and 
blow  a  drop  or  two  from  the  nose,  getting  thereby  a  disagreeable 
olfactory  sensation  and  a  stained  handkerchief. 

If  the  tympanum  be  examined  after  instillation  of  the  remedy, 
it  will  show  a  white  coat  of  the  chloride  or  albuminate  of  silver- 
This  turns  brown  and  then  black  in  a  few  hours  from  the  forma- 
tion of  oxide  of  silver,  and  must  not  be  mistaken  for  carious  pro- 
ducts, or  an  accumulation  of  cerumen. 

PermangancUe  of  Potassium  is  a  remedy  of  much  value  in 
chronic  suppuration  of  the  ear.  It  dissolves  purulent  masses, 
deodorizes  and  disinfects  fetid  discharges,  cleanses  and  soothes  the 
mucous  membrane,  stimulates  ulcerated  surfaces  and  favors  and 
hastens  a  cure.  It  is  equally  applicable  to  catarrh  of  the  nose  and 
pharynx,  and  is  excellent  in  ozsBna. 

In  ordinary  cases  of  suppuration  in  the  tympanum,  a  solution 
of  ten  to  twenty  grains  to  the  fluid  ounce  of  water  is  required, 
once  or  twice  daily.  A  tendency  of  the  discharge  to  form  gelat- 
inous lumps  and  stringy  adhesive  masses,  and  the  presence  of  a 
foul  odor  call  for  this  salt  once  or  twice  a  day. 

Iodoform  has  won  a  deserved  reputation  for  ill-conditioned 
ulcers  in  other  parts  of  the  body,  and  is  somewhat  beneficial  in 
the  disease  under  consideration.  It:  is  non-irritant,  ansesthetic, 
anodyne,  alterative  and  disinfecting,  and  may  be  tried  in  obsti- 
nate cases,  where  other  agents  have  failed. 

The  symptoms  demanding  it  are,  pale  mucous  membrane  with 
granulations ;  weak,  indolent  gray  ulceration ;  a  fetid  discharge  or 
light-colored  pus,  and  a  scrofulous  constitution.  The  crude  pow- 
der or  a  mixture  of  equal  parts  of  iodoform  and  tannic  acid  may 
be  blown  upon  the  diseased  surface  once  a  day,  and  permitted  to 
remain  until  the  next  syringing.. 

Tannic  Acid  is  a  vegetable  astringent,  sometimes  recommended 
for  suppurating  ears.     It  is  irritating,  bulky,  dirty,  and,  some 
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say,  nearly  inert  for  purulent  cases.  It  might  be  used  as  an  inter- 
current remedy,  in  obstinate  cases,  in  solutions  of  ten  to  twenty 
grains  to  a  fluid  ounce  of  water.  In  powder  or  saturated  solu- 
tion, it  is  an  excellent  styptic,  preferable  to  iron  to  arrest  hemor- 
rhage after  polypus  extraction,  caries  of  the  temporal  bone,  and 
other  lesions. 

ffamamdis  and  Hydrastis  owe  their  astringent  virtues  to  the 
tannic  acid  they  contain ;  they  are  inferior  to  the  pure  sub- 
stance, and  I  would  not  recommend  them  for  local  applications. 

Alcohol  is  antiseptic,  astringent  and  stimulating,  and  exercises 
a  curative  influence  upon  flabby  granulations  and  ulcerative  pro- 
'cesses.  It  whitens  the  granulations,  constringes  the  tissues  and 
vessels,  coagulates  the  blood,  and  interrupts  the  morbid  process. 

Granulations  and  mucous  polypi  soon  shrink  and  disappear 
under  its  application,  and  fibrous  growths,  though  more  obstinate, 
are  frequently  destroyed.  Several  weeks  or  months  will  be  ne- 
cessary to  restore  the  mucous  membrane  to  a  healthy  condition 
and  to  eflect  a  cure.     It  is  applied  diluted  and  even  pure. 

Iodine  is  sometimes  useful  in  a  granular,  inactive  state  of  the  tym- 
panic membrane,  accompanied  by  swollen  lymphatic  glands,  and  a 
strumous  constitution.  I  use  a  solution,  containing  iodine  twenty 
grains,  iodide  of  potassium  twenty  grains,  and  glycerine  forty  grains. 
This  is  caustic,  and  should  be  applied  to  granulations  by  a  camel- 
hair  brush  or  a  cottoned  holder,  and  washed  away  in  five  minutes 
by  a  syringeful  of  water.  Add  an  equal  quantity  of  water  to  this 
formula,  and  the  fluid  will  be  suitable  for  instillation,  and  stimu- 
lation of  the  mucous  lining  of  the  tympanum/ Eustachian  tube, 
and  throat.  Iodine  solution  should  be  used  cautiously  in  the 
tympanum,  as  the  vapor  is  very  penetrating  and  stimulating  and 
may  excite  acute  exacerbations. 

I  sometimes  spray  the  middle  ear  with  twenty  drops  of  the  un- 
diluted  mixture  to  a  fluid  ounce  of  water,  and  think  I  have  seen 
benefit  from  its  use.  Every  other  day  is  often  enough  to  make 
use  of  any  of  these  iodine  solutions. 

Spirits  of  Turpentine  is  a  representative  of  the  balsams,  and  like 
all  of  them  has  an  antiseptic,  stimulating,  and  sanitary  influence 
upon  the  mucous  membranes.  Ten  to  twenty  minims  in  a  fluid 
ounce  of  water,  instilled  into  a  cleansed  but  chronically  suppu- 
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rating  tympanum^  with  bluish  venous  congestion^  will  destroy  the 
fetor^  diminish  the  purulent  discharge,  and  stimulate  the  surfaces 
to  healthier  action.  Fernel  wrote,  "  Terebirdhina  calefaeUf  moUiij 
discutUy  iergity  expurgai;  obdructumes  toUU,  et  angudos  meaitu 
aperit" 

Salicylic  acid,  salicylate  of  sodium,  chlorine-water,  glycerine 
and  many  other  remedies  are  praised  for  their  virtues,  in  purulent 
otitis,  but  their  qualities  are  known  by  all  physicians,  their  valae 
is  secondary  to  the  agents  already  enumerated,  and  I  shall  not 
consider  them  further  in  this  connection. 

The  tympanum  and  auditory  canal  having  been  cleansed  by- 
injections  and  absorbent  cotton  upon  the  holder,  and  the  Eus- 
tachian tube  cleared  by  a  strong  inflation,  the  remedies  I  have 
just  mentioned  may  be  introduced,  if  fluid  by  the  syringe,  a  tea- 
spoon or  a  dropper. 

Tuck  a  towel  close  around  the  neck  of  the  patient,  over  the 
shoulder  of  the  side  that  is  being  treated,  incline  the  patient's 
head  towards  the  opposite  shoulder  and  put  in  the  solution.  Let 
the  patient  keep  quiet  and  retain  the  remedy  for  five  minutes  at 
least,  and  practice  Valsalva's  inflation  once  or  twice  to  favor 
the  passage  of  the  fluid  into  and  through  the  Eustachian  tube. 
If  the  patient  cannot  open  the  tube,  use  the  air-bag  without  or 
with  the  catheter. 

Then  at  the  expiration  of  the  time,  place  a  cup  under  the  af- 
fected ear,  bend  the  patient's  head  towards  it,  catch  the  outward 
flow,  and  dry  thtf  meatus,  auricle  and  neck  with  the  towel. 

When  one  uses  nitrate  of  silver,  the  neutralizing  salt  solution 
is  to  be  thrown  upon  the  lower  wall  of  the  meatus,  as  the  pa- 
tient alters  the  position  of  the  head,  and  a  warm  douche  ought 
to  be  used  afterwards  to  remove  the  white  coagulum  of  chloride 
of  silver.  This  treatment,  except  that  with  nitrate  of  silver 
and  the  air-bag,  should  be  taught  to  the  patient's  assistant  or 
nurse,  and  be  followed  closely  at  home.  Inflation  by  Valsalva's 
method  should  be  insisted  upon  every  time  the  instillation  of  the 
astringent  is  made,  as  it  cleanses  the  Eustachian  tube,  drives  the 
pus  outwards,  and  permits  the  medicine  to  reach,  the  disease  more 
thoroughly. 
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One  or  two  dressings  daily  will  accomplish  all  the  good  of  half ' 
a  dozen,  because  reaction  in  the  tissues  must  be  established  be- 
tween times.  The  use  of  powders  has  been  described  under  alu- 
men,  d  seq.  The  syringing,  cleansing^  and  medication  must  di- 
minish pari  passu  with  the  disease,  until  one  treatment  a  day,  one 
in  two  days,  and  finally  dropping  in  the  medicine  alone  every 
other  day  will  be  sufficient. 

Another  method  of  treatment  has  come  into  favor  of  late  for 
those  cases,  which  can  visit  the  aurist  once  or  twice  a  day.  It 
may  be  called  the  dry  treatment;  and  ^consists  in  cleansing  the 
ear  thoroughly  with  tuft  after  tufk  of  absorbent  cotton,  and  the 
application  of  medicated  cotton,  or  the  usual  medicated  solutions 
or  powders  afterwards. 

This  makes  much  work  for  the  physician  and  larger  fees,  but 
in  my  opinion  has  no  advantage  over  the  wet  method.  It  is 
very  difficult,  not  to  say  impossible,  to  clean  a  suppurating  ear 
thoroughly  with  cotton  pledgets,  and  few  patients  can  endure  the 
necessarily  close  wiping  of  the  hypersensitive  tympanum.  I 
have  tried  the  innovation  and  abandoned  it,  except  in  peculiar 
cases,  as  of  doubtful  utility,  and  throw  the  burden  of  proof  of 
its  superiority  upon  its  enthusiastic  votaries. 

There  is  no  proof  that  moderate  syringing  of  a  suppurating 
ear  to  get  rid  of  the  pus  and  debris  increases  the  disease  one  iota ; 
on  the  contrary,  long  experience  approves  this  method  of  cleans- 
ing, and  it  is  certainly  less  irritating  to  the  mucous  membrane 
than  dry  wiping.  Probably  the  rigidly  dry  method  will  in  the 
future  be  mentioned  as  a  curiosity,  as  are  now  the  aural  douches 
of  a  pailful  of  water  at  a  time,  recommended  by  Itard. 

When  the  secretion  of  the  tympanic  mucous  lining  has  been 
restored  to  nearly  a  normal  condition,  efforts  must  be  made  to 
close  the  perforation,  as  detailed  under  injuries  of  the  membrana 
tympani ;  or  failing  in  this,  an  artificial  drum-head  may  be  ad- 
justed to  the  peripheric  remains  of  the  membrane,  or  to  the  inner 
end  of  the  canal,  as  directed  under  artificial  membrana  tympani, 
to  which  the  reader  is  referred. 

When  suppuration  has  been  arrested,  the  ear  will  present  one 
of  the  three  following  conditions : 
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1.  The  membrane  may  be  closed  by  a  cicatrix,  and  the  muooos 
membrane  of  the  tympanum  be  healthy. 

2.  The  membrane  may  show  a  small  or  medium  perforatioD, 
and  the  mucous  membrane  be  a  little  hypersemic  and  moister 
than  usual. 

3.  There  may  be  a  large  perforation,  and  the  mucous  membrane 
look  pale,  thick,  and  dry  from  an  extension  of  the  epidermis  of 
the  canal  into  the  tympanum,  so  that  the  lining  is  very  much  like 
the  skin.  This  dermic  transformation  is  considerable  protection 
against  future  attacks  of  suppurative  inflammation,* and  lately 
attempts  have  been  made  to  induce  this  change  by  placing  grafis 
of  skin  upon  the  granular  mucous  membrane. 

There  are  several  acids  employed  for  cauterizing  purposes, 
which  may  as  well  be  mentioned  in  this  place.  They  are  acetic, 
chromic,  carbolic,  chloro-acetic  and  nitric  acids. 

Acetic  Acid  is  cooling,  astringent,  stimulating,  and  caustic; 
it  has  a  destructive  action  upon  morbid  tissues,  and  an  affinity 
for  the  cellular  structures  of  malignant  growths.  It  does  not 
cause  much  pain,  but  is  not  used  as  much  as  formerly. 

Nitric  Acid  is  a  severe  caustic,  causing  deep,  persistent  ulcera- 
tion and  severe  pain.  It  destroys  granulations  and  polypi  rapidly, 
is  thought  to  exercise  a  tonic  influence  upon  surrounding  tissues, 
but  must  be  used  sparingly,  and  should  always  be  neutralized  by 
a  solution  of  the  hydrate  or  carbonate  of  potassium. 

Chloro-acetic  Add  has  all  the  virtues  of  acetic  acid,  is  rather 
more  antiseptic,  and  causes  only  slight  and  transient  pain,  quickly 
removed  by  an  injection  of  warm  water.  It  is  a  favorite  agent 
for  the  destruction  of  granulations  and  soft  polypi  in  the  ear. 

Carbolic  Add  has  not  been  employed  in  tympanic  suppuration 
as  much  as  its  merit  demands.  It  is  stimulating,  strongly  anti- 
septic and  disinfectant,  causes  local  ansesthesia,  and  is,  in  my 
opinion,  the  very  best  of  this  group  of  remedies  for  cauterizing 
fungous  granulations  and  soft  polypi.  I  use  the  pure  deliquesced 
crystals  on  cotton  for  this  purpose,  inject  warm  water  afterwards^ 
and  dry  out  the  ear  carefully. 

It  should  have  the  preference  in  all  cases  accompanied  by  a 
foul  odor,  and  by  caries  or  necrosis,  and  may  be  employed  with 
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advantage  as  a  daily  cleansiDg  injection,  in  the  proportion  of  five 
minims  to  a  flaid  ounce  of  water.  The  pure  acid  is,  also,  an 
agreeable,  manageable,  efficient  agent  with  which  to  irritate  or 
blister  the  surface  of  the  mastoid  process,  if  an  exigency  should 
arise  to  demand  this  procedure. 

Chromic  Add  is  a  more  powerful  escharotic  than  any  of  those 
mentioned.  It  is  slow^  deep,  and  persistent  in  action,  and  justly 
has  the  preference  for  the  destraction  of  dense,  fibroid  polypi,  or 
their  roots  remaining  after  abscission.  A  few  crystals  and  a  few 
drops  of  water,  or  about  one  part  of  the  acid  to  four  of  water, 
give  a  suitable  solution  for  cauterization.  The  morbid  growths 
alone  should  receive  the  caustic;  the  action  must  be  watched 
and  the  acid  neutralized  by  a  hydrate  of  potassium  or  carbonate 
of  sodium  solution,  when  it  has  gone  far  enough.  Burnett  says, 
"  Under  no  other  application  does  the  remnant  of  the  pedicle  of 
a  polypus  disappear  so  surely  and  so  rapidly." 

The  method  of  applying  these^  powerful  remedies  is  to  twist 
a  small  tuft  of  absorbent  cotton  upon  the  end  of  a  roughened 
silver  probe,  and  make  a  miniature  brush ;  the  brush  part  should 
be  about  four  millimeters  in  length  and  diameter.  Dip  this  into 
the  acid  and  press  the  surplus  out  upon  the  neck  of  the  bottle,  or 
upon  a  tiny  dish,  then  under  good  illumination  with  the  head 
mirror  and  rubber  speculum,  touch  the  diseased  place  firmly  and 
remove  the  probe.  This  should  be  done  twice  or  three  times  a 
week  for  granulations,  but  in  case  of  polypi  or  their  remains,  the 
operation  should  be  performed  every  day.  Between  times,  a 
pledget  of  cotton  should  be  kept  in  the  meatus  to  catch  the  drain, 
and  a  simple  warm  douche  employed  to  remove  pus  and  debris. 

When  the  caustic  is  no  longer  necessary,  the  astringent  stimu- 
lants should  be  commenced  and  continued  till  a  cure  results. 
Tissues  get  accustomed  to  a  remedy  after  prolonged  use,  and  it  is 
"well  to  change  to  another  and  another,  till  the  proper  one  cures. 
The  state  of  the  tissues  will  be  a  guide  to  the  selection.  The 
touching  and  medication  should  be  diminished  gradually  as  the 
disease  disappears. 

The  presence  of  granulations  of  moderate  size  upon  the  mucous 
membrane  of  the  diseased  tympanum  is  not  a  complication  of  the 
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disease^  but  an  ordinary  concomitant^  and  will  not  be  given  a 
special  division.  These  granulations  vary  in  density  and  size, 
and  predispose  to  the  formation  of  polypi  by  increasing  the  quan- 
tity of  discharge. 

They  may  be  so  solid,  that  wiping  them  with  a  hard  cottoned 
probe  will  merely  redden  them ;  or  so  soft,  succulent,  and  vas- 
cular, that  they  will  bleed  freely  from  mere  touching.  The 
former  will  require  the  stronger  applications  and  the  latter  the 
weaker.  Sometimes  one  application  will  destroy  them,  but  gen- 
erally considerable  treatment  with  both  a  caustic  application  and 
an  astringent  wash  will  be  necessary.  The  clearer  the  tympanum 
is  kept  of  pus  the  sooner  they  will  vanish. 

I  have  insisted  upon  inflation  before  and  during  the  dressings 
of  the  ear  by  the  physician  and  by  the  patient,  in  order  to  drive 
all  of  the  pus  out  of  the  Eustachian  tube  and  tympanum,  and  to 
permit  the  flow  of  the  medicated  solution  into  the  tube  and 
pharynx.  This  happens  in  a  majority  of  the  cases,  though  the 
flow  of  pus  through  to  the  throat  is  rare.  When  the  air  passes 
through  the  tube  with  difficulty,  or  not  at  all,  the  medicine  ought 
to  reach  the  tubal  lining. 

To  effect  this,  clean  the  tympanum,  introduce  a  rubber  stopper 
closely  into  the  meatus,  having  a  perforation  in  the  centre  for  the 
nozzle  of  the  hand  syringe ;  fill  the  syringe  with  salt  water,  press 
it  tightly  into  the  perforation,  incline  the  head  forwards,  and  with 
firm  pressure  send  the  piston  home.  The  water  may  spray  all 
over  the  patient  and  the  operator  unless  he  is  careful,  but  it  may 
go  through  the  tube  to  the  throat  and  drop  or  flow  from  the  nose. 
Then  use  a  little  of  the  medicated  solution  in  the  same  way,  but 
do  not  try  nitrate  of  silver  for  obvious  reasons,  unless  the  tube 
is  very  free,  when  it  should  be  dropped  into  the  canal  inside  the 
stopper,  and  forced  through  by  a  plain  water  injection. 

Another  method  of  cleaning  and  medicating  the  tubal  mucous 
membrane  is  by  injecting  through  a  Eustachian  catheter  in  sUu, 
but  though  apparently  easy,  this  is  really  difficult,  and  not  so 
comfortable  for  the  patient,  who  swallows  the  leakage  from  the 
inner  end  of  the  catheter.  Both  methods  should  be  employed 
when  the  tube  is  obstructed,  and  both  ends  thus  medicated. 

Most  of  the  medicated  solutions  may  be  osed  for  the  Eosta- 
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chian  tube,  that  are  recommended  for  the  tympanum.  In  some 
cases,  I  have  been  able  to  force  fluid  from  the  tympanum  through 
the  tube,  and  unable  to  reverse  the  process  through  the  catheter, 
though  the  position  of  the  latter  in  the  tube  was  verified  by  the 
usual  tests,  and  an  inspection  of  its  inner  end  by  means  of  a 
throat  mirror.  It  is  probable  that  a  relaxed  mucous  mem- 
brane closed  the  tube,  or  the  force  of  injecting  into  the  catheter 
pressed  its  inner  end  too  hard  against  the  side  of  the  tube. 

The  local  measures  outlined  above  should  be  continued  persist- 
ently by  the  physician,  assisted  by  the  patient  and  attendant,  no 
matter  what  the  seeming  discouragement. 

It  will  be  difficult  to  get  the  home  treatment  done  systemati- 
cally, and  the  physician  must  be  vigilant  in  finding  out  how  his 
orders  are  executed,  and  insist  upon  thorough  work. 

A  careful  diagnosis  of  the  morbid  state,  good  judgment  in  ref- 
erence to  the  selection  of  the  local  applications,  and  the  intelli- 
gent co-operation  of  the  patient  will  do  wonders  in  purulent 
otitis.  The  hygiene  of  the  patient  and  internal  medication  must 
DOt  be  neglected. 

The  surgical  treatment  in  a  given  case  will  depend  upon  the 
complications.  Affections  of  the  auditory  canal  and  tympanic 
membrane  have  been  already  discussed.  Operative  proceedings 
for  polypi,  exostoses,  caries,  necrosis  and  mastoid  disease  will  be 
considered  in  a  separate  chapter,  under  complications  of  purulent 
inflammation  of  the  tympanum. 

The  hygienic  and  medical  treatment  must  now  engage  the  at- 
tention. The  patient  ought  to  live  in  a  dry  non-malarial  region, 
have  good  nutritious  food,  and  clothing  appropriate  to  the  sea- 
son. Home,  river,  and  sea  baths  may  be  taken  in  moderation, 
but  reaction  must  be  established  by  wiping  the  body  dry  and 
red;  the  hair  should  be  kept  as  dry  as  possible,  and  the  ears 
should  be  closed  temporarily  by  bits  of  cotton.  This  may  pre- 
vent hearing  '  what  the  wild  waves  are  saying/  but  it  will  pre- 
vent earache.  Water  in  the  ear  is  likely  to  increase  the  irrita- 
tion, especially  sea-water,  and  exposure  may  give  the  most  care- 
ful bather  a  coryza  or  sore  throat,  which  may  aggravate  the  tym- 
panic disease.  Baths  are  quite  beneficial  to  the  general  health, 
but  should  be  indulged. in  with  caution,  especially,  if  the  patient 
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is  aneemic  and  possessed  of  little  reactive  power.     Warm  brine 
baths  are  more  suitable  to  this  class  of  patient;^. 

Scrofulous  persons^  well  rounded  by  fat  and  muscle^  and  hav- 
ing good  appetite  and  digestion^  improve  their  aural  affections  by 
a  short  summer  visit  to  the  sea-shore  ;  but  the  pale^  thin,  weak- 
ling finds  the  water  too  cold,  the  winds  too  strong,  the  dampness 
too  great,  and  very  often  comes  home  with  health  unimproved, 
and  the  ear  disease,  if  not  worse,  at  least  no  better.  This  latter  class 
do  best  in  the  dry,  rarefied  atmosphere  of  the  mountains,  where  bal- 
sam ic  airs  and  deep  fragrant  woods  soothe  the  nervous  system, 
and  stimulate  the  mucous  membranes  to  healthy  activity. 

Cresson  Springs,  Pa.,  is  a  very  salubrious  place  for  these  pa- 
tients, but  the  chalybeate  water  should  be  taken,  if  at  all,  only 
in  small  doses.  The  calcic  sulphur  water  of  the  Yellow  Sulphur 
Springs,  the  iron  and  alum  water  of  Rockbridge  Alum  Springs, 
Va.,  and  the  sulphur  water  of  Bedford,  Pa.,  are  appropriate  for 
strumous  ear  cases. 

Syphilitic,  rheumatic,  and  gouty  patients  oflen  derive  mocb 
benefit  from  short  visits  to  some  of  the  numerous  springs  with 
which  our  country  is  favored.  It  is  fashionable  and  proper  to 
take  a  vacation  in  the  summer,  and  those  patients  who  can  get 
away  should  not  wander  aimlessly  about,  but  by  physician's  di- 
rection seek  the  place  most  favorable  to  their  cure. 

The  Hot  Springs  of  Arkansas  have  a  deserved  reputation  in 
syphilitic  cachexia,  which  must  be  removed  and  the  blood  puri- 
fied before  a  permanent  cure  of  specific  aural  disease  can  be  ex- 
pected. 

The  rheumatic  and  gouty  diatheses  are  favorably  modified  by 
the  waters  of  Bedford  Spring  proper,  of  the  Congress  and  Gey- 
ser, at  Saratoga,  N.  Y.,  and  of  Saint  Catherine's  Wells,  Canada; 
and  the  pleasures  of  a  two  weeks  sojourn  at  any  of  these  charm- 
ing places  will  do  more  than  the  waters  to  invigorate  a  jaded  and 
depressed  vitality,  and  thus  promote  healthier  action  in  a  diseased 
mucous  membrane. 

Most  of  these  mineral  waters  can  be  procured  on  draught  or 
bottled  at  the  pharmacies,  so  that  they  may  be  employed,  if 
thought  desirable,  without  going  away  from  home. 

The  medicines  of  value  in  purulent  inflammation  of  the  ear 
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are  few,  and  I  shall  not  devote  much  space  to  their  consideration. 
In  acute  exacerbations,  Aconite,  Belladonn|i,  Chamomilla,  Pulsa- 
tilla, and  others  mentioned  under  acute  inflammation  of  the  tym- 
panum, should  be  reviewed,  and  douches,  gargles  and  inflations 
made  as  usual,  until  active  symptoms  subside.  The  canal  and 
tympanum  are  to  be  cleaned  out  thoroughly,  as  obstruction  to  the 
outward  flow  of  pus  is  ofbener  the  cause  of  pain,  than  acute  in- 
flammation. 

Most  of  the  mild  cases  mentioned  under  number  one  and  two, 
in  my  division  at  the  beginning  of  this  article,  may  require  Ar- 
senicum, China,  Hepar,  Kali  bichrom..  Kali  hydriod.,  Mercurius, 
Khus  or  Silicea.  Some  few  of  number  two,  with  those  of  num- 
ber three  and  varieties,  are  best  treated  by  Aurum,  Calc.  phos., 
Calc.  carb.,  Calc.  iod.,  Ferrum  lod.  and  Terebinthina.  This  is  a 
general  statement,  subject  to  many  exceptions,  as  will  be  seen 
from  the  symptoms  under  individual  medicines. 

Arsenicum  Album  is  indicated,  when  there  is  ansemia,  localized 
oedema,  weakness,  and  renal  irritation  from  erythematous  dis- 
ease. Persons  of  robust  health,  except  in  the  ear,  having  a  ten- 
dency to  vesicular,  pustular  or  phlegmonous  eruptions,  especially, 
in  and  about  the  ear,  are  greatly  benefited  by  the  remedy.  I 
have  not  been  satisfied  with  its  action  in  those  cases  of  intense 
struma,  where  the  drum-head  and  ossicles  melt  away  in  the  pro- 
fuse suppuration. 

When  the  throat  is  rough,  dry  and  granular,  there  is  burning 
and  soreness  during  swallowing,  the  expectoration  is  slight  and 
viscid,  inflation  is  easily,  almost  noiselessly  accomplished,  and  the 
cervical  glands  are  a  little  hardened  by  infiltration.  Arsenic  is  very 
useful. 

The  special  ear  symptoms  calling  for  it  are:  purulent  inflam- 
mation of  the  tympanum  of  moderate  degree ;  the  pus  is  ichorous 
and  irritates  parts  with  which  it  comes  in  contact ;  the  canal  is 
rough  and  scaly ;  the  mucous  membrane  is  red,  shining  and  dry 
in  places,  has  small  dense  granulations  or  polypi  not  inclined  to 
bleed;  there  is  much  sensitiveness  to  contact,  and  a  tendency  to 
hypertrophic  processes  in  the  mucous  membrane,  fibrous  tissue, 
and  intrinsic  muscles. 
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Aurum, — The  pathc^nesis  of  gold  is  remarkably  diluted,  and 
reliable  indications  for  its  administration  scarce.  It  was  long  ago 
recommended  highly  for  scrofulous  and  syphilitic  diseases,  but 
abandoned  because  other  medicines  were  superior  to  it.  The  pa- 
tient requiring  it  is  peevish,  depressed  and  melancholy;  feels 
weary  and  worn;  is  over-sensitive  to  touch  and  motion;  the 
bones  ache  and  the  joints  are  sore  .and  stiff;  the  skin  may  show 
some  slight  eruption,  or  the  subcutaneous  tissue  of  the  lower 
limbs  be  oedematous.  The  digestive  and  urinary  tracts  are  irri- 
tated and  disordered;  the  urine  and  insensible  perspiration  are 
increased ;  the  heart's  action  is  augmented  and  disturbed,  and 
fitful  feverish  symptoms  may  ensue. 

The  eyes  are  sometimes  in  a  condition  of  chronic  conjunctivitis, 
neuralgia  shoots  about  the  face,  the  orbital  and  cranial  bones  are 
sore  to  the  touch,  and  may  be  affected  by  caries  or  nodes. 

There  may  be  coryza,  sneezing,  and  mucous  discharge ;  chronic 
nasal  catarrh  with  an  excessively  fetid  and  offensive  discharge  of 
crusts  and  pus ;  ulceration,  pain  and  closure  of  the  nose ;  caries 
of  the  nasal  bones,  tenderness  of  the  nose  and  forehead,  with 
severe  headache  between  and  over  the  eyes. 

The  throat  is  rough  and  granular,  the  tonsils  are  swollen  and 
hypertrophied,  swallowing  may  cause  pain,  and  the  palatine  bones 
be  carious. 

The  cervical  glands  below  the  ear  are  enlarged ;  offensive,  yel- 
lowish-white pus  flows  from  the  auditory  canal ;  the  membrana 
tympani  is  largely  perforated;  the  ossicles  have  mostly  disap- 
peared ;  a  polypus  may  fill  the  middle  ear ;  the  tympanic  mem- 
brane is  generally  pale  and  flabby,  and  may  show  to  the  probe 
one  or  two  sinuses,  or  there  may  be  exostoses  beneath  it. 

Caries  of  the  roof  and  posterior  external  portion  of  the  tym- 
panic wall,  extending  to  the  mastoid,  with  a  sinus  discharging 
dark  pus  behind  the  ear,  is  a  common  condition.  The  pus  of 
caries,  whether  from  the  sinus  or  from  the  meatas,  is  generally 
of  mahogany  color,  owing  to  the  admixture  of  blood  and  little 
particles  of  dead  bone.  It  is  not  infrequent  to  have  a  light  pus  from 
the  meatus,  and  a  dark  pus  from  the  mastoid  sinus,  or  vice  versd  ; 
the  foul  odor  of  the  darker  is  almost  pathognomonic  of  necrosis 
and  grave  disease.     There  is  generally  some  tension  and  pain  in 
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the  mastoid  and  around  the  auditory  canal ;  the  overlying  tissues 
are  red,  boggy  and  (edematous  from  inflammation,  and  there  is 
great  sensitiveness  to  cold. 

Such  are  the  leading  symptoms  accredited  to  Aurum.  Let  them 
not  lead  away  from  other  medicines,  that  have  been  better  proved 
and  have  rarely  disappointed. 

Cinchona  is  sometimes  required  in  purulent  otitis.  It  is  de- 
manded by  torpor  of  the  vegetative  functions,  confusion  of  the 
mind,  debility,  great  sensibility  to  cold,  and  fitful  feverish  symp- 
toms ;  by  rough  sore  throat,  pain  on  swallowing,  swollen  sub- 
maxillary glands,  and  heat  and  sensitiveness  in  the  aural  region. 

The  ear  symptoms  demanding  Cinchona  are,  intermissions  in 
the  severity  of  the  symptoms ;  ringing,  roaring  or  rumbling  tin- 
nitus; a  stopped,  full  feeling  in  the  ear;  neuralgic  paroxysms 
in  the  ear,  side  of  the  head,  and  occiput ;  a  moderate  suppuration 
of  the  tympanum,  the  pus  sometimes  mixed  with  blood ;  consid- 
erable bright  redness  and  heat  of  the  auditory  canal ;  a  smooth 
crimson  inflammation  of  the  mucous  membrane,  without  granu- 
lations or  polypi,  but  with  excessive  sensibility  to  touch. 

Occasionally  the  discharge  diminishes,  the  patient  has  a  light 
chill  followed  by  red  cheeks  and  slight  fever,  which  disappears 
when  the  discharge  becomes  free  again.  As  an  intercurrent 
remedy  in  hectic,  caused  by  caries  of  the  temporal  bone,  this 
medicine  has  no  rival. 

Calcarea  Phosphorica  is  a  nutritive  stimulant,  which  exercises 
marked  influence  over  cellular  processes,  and  has  a  decided  af- 
finity for  glandular  and  osseous  tissues,  so  that  it  is  very  applica- 
cable  to  purulent  otorrhoea  in  scrofulous  subjects. 

In  anaemic  and  cachectic  patients,  with  long-standing  profuse 
suppuration,  much  debility,  and  feeble  circulation,  it  sometime^ 
does  wonders. 

The  particular  symptoms  demanding  the  medicine  are,  coryza 
and  dry  sore  throat,  considerable  mucous  secretion,  and  pain  when 
swallowing;  the  Eustachian  tube  is  full  of  mucus  and  inflates 
with  difficulty.  There  is  dnlness  of  hearing,  tinnitus  of  varying 
quality,  coldness  of  the  auricles,  sensibility  of  the  ears  to  cold  air 
and  drafls,  soreness  on  pressure  in  front  of  the  tragus  and  under 
the  auricle,  and  a  copious  flow  of  straw-colored  offensive  pus. 

18 
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The  inuoous  membrane  of  the  tympanum  is  light  red,  spongy, 
covered  by  large  succulent  granulations,  and,  perhaps,  shows  ulcer- 
ation ;  the  ossicles  are  generally  gone ;  the  tympanic  membrane 
has  a  large  perforation,  and  caries  of  the  temporal  bone  may  exist ; 
a  sinus  may  be  open  upon  the  mastoid,  and  discharge  the  same 
kind  of  pus,  containing  little  particles  of  bone,  as  in  caries  of  the 
meatus ;  the  facial  nerve  may  be  paralyzed,  and  the  face  distorted. 

Destructive  ulceration  is  likely  to  exist,  and  the  constitution  to 
show  the  effects  of  the  disease  by  well-marked  hectic  fever. 

Calcarea  Carbonica  is  like  the  phosphate  a  nutritive  agent,  but 
does  not  stimulate  in  the  true  sense  of  the  word.  It  aids  the 
organic  processes,  and  has  affinities  for  the  glands,  ligaments  and 
bones.  These  properties  make  it  an  important  agent  in  the  mal- 
nutrition of  scrofula,  and  eminently  fit  it  for  cases  of  chronic 
suppuration  of  the  ear  in  strumous  persons. 

It  is  suitable  for  these,  when  the  patient  chills  and  sweats 
easily ;  there  is  hypersesthesia  of  the  skin,  eczematous  eruptions, 
swollen  lymphatic  glands  and,  perhaps,  parotids,  irritable  sensi- 
tive eyes,  sore  ulcerated  nose  either  very  dry  or  swollen  and 
plugged  by  decomposing  mucus,  impaired  sense  of  smell,  and 
occasional  epistaxis. 

The  mucous  membrane  of  the  throat  and  naso-pharynx  is  con- 
gested, oedematous,  and  relaxed,  and  secretes  a  large  quantity  of 
dirty  white  mucus.  There  is  burning  in  the  throat,  a  sensation  of 
a  lump  with  feeling  of  constriction;  swallowing  is  sometimes 
painful,  pains  shoot  through  the  Eustachian  tube,  the  neck  is 
stiff,  and  on  inflation  loose  mucous  rfiles  are  heard. 

There  may  be  a  coarse  sounding  tinnitus  of  a  rhythmic  variety, 
owing  to  the  pulsations  of  congested  vessels  in  the  tympanum  and 
adjacent  to  it;  the  profuse  discharge  from  the  ear  is  white,  flaky, 
and  caseous,  of  a  cheesy  odor,  and  the  walls  of  the  canal  are 
white  and  macerated. 

The  membrane  usually  presents  a  large  perforation ;  the  ossicles 
are  carious  or  absent;  the  tympanic  mucous  membrane  when 
cleaned  looks  pink  and  flabby,  and  presents  large  pale  granula- 
tions or  polypi,  which  bleed  easily  when  touched ;  there  is  consider- 
able sensitiveness  to  contact,  but  little  soreness  around  the  aari- 
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cle;  ulceration  of  the  mucosa^  and  caries  are  frequently  present, 
and  the  patient  presents  the  appearance  of  marked  dyscrasia. 

Calcarea  lodida  is  another  lime  medicine,  which  is  appropriate 
for  the  same  class  of  cases  as  the  phosphate  and  carbonate.  I 
have  used  it  after  a  long  trial  with  the  latter,  when  the  disease 
seemed  to  be  at  a  standstill,  and  the  mucous  lining  of  the 
tympanum  was  indolent.  A  more  acrid  pus  and  greater  swell- 
ing of  the  lymphatic  glands,  occurring  in  a  thin,  dark  patient, 
have  led  me  to  employ  it,  and  it  has  frequently  proved  its  cura- 
tive power. 

Capsicum  has  pathogenetic  outlines  closely  resembling  the 
more  acute  symptoms  of  the  disease  under  treatment.  Symp- 
toms demanding  its  employment  are,  neuralgic  pains,  lateral 
headache  of  great  severity,  and  chilly  sensations  followed  by 
fever. 

There  is  nasal  catarrh,  acute  or  chronic ;  a  dark  red,  inflamed 
throat,  which  burns  and  stings,  and  feels  constricted  on  swallow- 
ing, and  may  show  a  little  ulceration.  The  Eustachian  tubes 
open  freely,  but  inflation  causes  pain  from  the  throat  through  the 
ear. 

The  auditory  canal  is  reddened,  the  membrane  is  perforated, 
the  ossicles  may  be  partially  destroyed,  the  tympanum  contains  a 
little  pus,  and  is  hot,  red  and  tender.  Movement  of  the  auricle 
causes  considerable  pain ;  the  mastoid  is  red,  hot,  sensitive,  and 
swollen ;  the  whole  side  of  the  head  aches  violently,  and  keeps 
he  patient  restless,  feverish,  and,  perhaps,  delirious. 

This  medicine  is  highly  recommended  by  Dr.  H.  C.  Houghton, 
of  New  York  city,  in  acute  exacerbation  and  sudden  extension 
of  old  chronic  inflammation  of  the  tympanum  to  the  mastoid 
cells.  He  has  reported  numerous  cases  of  unmistakable  ro&stoid 
inflammation,  which  have  rapidly  subsided  after  the  administra- 
tion of  capsicum.  After  the  evidence  presented  by  so  close  and 
conscientious  an  observer  as  Dr.  Houghton,  this  medicine  should 
be  given  the  first  place  in  the  early  stages  of  mastoid  inflam- 
mation, whether  it  be  periosteal  or  intra-cellular. 

My  experience  with  it  is  limited,  and  though  I  feel  bound  to 
try  it  upon  suitable  cases,  I  feel  loth  to  permit  it  to  take  the 
place  of  such  well-proved  remedies  as  Aconite,  Belladonna,  Kali 
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brom.y  and  Hepar,  because  in  conjunction  with  necessary  opera- 
tions they  have  served  me  well. 

Fen'um  lodidum  is  well  adapted  to  cases  of  ansemia  from  de- 
fective digestion,  malassimilatign,  and  profound  depression  of  the 
vital  powers,  induced  partly  by  the  profuse  suppuration.  Wh«i 
the  lymphatic  and  tonsillar  glands  are  in  a  condition  of  chronic 
engorgement  and  inflammation,  the  pus  from  the  ear  is  thin  aod 
bluish,  or  reddish  from  the  presence  of  blood ;  the  tympanic  mn- 
cous  membrane  is  ulcerated,  and  the  temporal  bone  carious,  this 
alterative  nutrient  will  sometimes  arrest  the  destructive  proceas, 
and  aid  in  restoring  the  patient  to  health.  There  is  very  little 
pain,  aural  hemorrhs^,  and  hectic,  as  under  Cinchona,  but  an 
absence  of  reactive  symptoms,  because  the  powers  of  the  system 
are  at  too  low  an  ebb. 

Hepar  Sulph.  Cede,  is  invaluable  in  some  of  the  cases  under 
consideration.  When  there  is  lassitude,  weakness,  irritability, 
chilliness,  slight  fever,  various  eruptions  not  healing  readily, 
inflammation  of  the  lymphatic  glands  of  the  neck,  lateral  or 
frontal  headache,  and  sore  eyes,  in  strumous  patients,  this  agent 
is  very  useful. 

It  is  especially  requisite,  when  the  throat  feels  dry  and  scraped, 
the  tonsils  are  hypertrophied,  sharp  pains  extend  from  the  throat 
to  the  ear,  there  is  constant  hawking  of  mucus;  the  external  ear 
and  meatus  are  itching,  red,  hot,  and  burning;  a  vesicular  erup- 
tion covers  the  auricle,  the  cerumen  is  morbid  and  excessive,  and 
the  Eustachian  tube  opens  imperfectly.  There  is  usually  a  dis- 
charge of  thin  yellowish- white,  cheesy,  fetid  pus  from  the  ear;  a 
pink,  macerated  appearance  of  the  canal  walls,  and  a  reddened 
mastoid ;  aching  in  the  ear  and  whole  side  of  the  head,  worse  in 
the  cold  and  at  night,  with  painful  sensibility  when  touched.  The 
canal  is  often  narrowed  by  swelling  of  its  walls,  so  that  the  tym- 
panic membrane  and  middle  ear  are  invisible;  the  membrane  is 
I>erforated,  but  inflation  frequently  fails  to  force  air  outward,  and 
causes  considerable  pain.  The  more  acute  symptoms  mentioned 
are  present  in  the  early  stages  of  purulent  inflammation  of  the 
tympanum,  and  in  acute  exacerbations  during  the  course  of  the 
chronic  disease.  For  such  attacks,  this  medicine  will  be  found 
more  appropriate  than  for  the  slow  painless  subacute  conditions. 
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Kali  Bichromicum  is  highly  recommended  in  this  disease,  but 
my  experience  with  it  has  been  very  unsatisfactory.  It  is  appro- 
priate for  cases  of  mild  inflammation  of  the  nose,  naso-pharynx, 
Eustachian  tube  and  tympanum,  with  a  discharge  more  mucoid 
than  purulent,  tough,  whitish-yellow  and  tenacious;  it  obstructs 
the  Eustachian  tube  at  times  so  that  air  cannot  be  forced  through 
it,  and  clings  to  the  throat  and  tympanum  in  patches  and  shreds, 
resembling  a  false  membrane. 

The  pain  in  the  ear  is  slight  and  inconstant,  accompanied  by 
itching  and  warmth,  and  it  shoots  through  the  ear  and  about  the 
angle  of  the  jaw.  The  auditory  canal  is  nearly  of  normal  color, 
the  drum-head  has  a  small  perforation,  the  mucous  membrane  of 
the  tympanum  is  pink  and  inactive,  and  may  show  a  few  granu- 
lations and  shallow,  indolent  ulcerations. 

This  medicine  is  most  appropriate  for  very  mild  inflammations 
of  the  ear,  and  for  chronic  cases  that  are  approaching  a  cure,  just 
as  are  Graphites,  Pulsatilla,  Tellurium,  and  others. 

Kali  Hydriodicum  is  an  antiplastic  of  decided  power,  and  it 
presents  iodine  to  the  system  in  one  of  its  least  irritating  combi- 
nations. It  has  aflinities  for  the  mucous  membranes  and  glands, 
which  render  it  curative  in  many  morbid  conditions.  It  is  likely, 
in  large  doses,  to  irritate  the  stomach  and  kidneys  and  induce  a 
hydrsemia,  which  is  opposed  to  healthy  nutrition,  and,  therefore, 
must  be  given  in  small  doses  well  diluted  in  water. 

It  is  frequently  valuable  when  there  are  pains  of  the  muscles, 
ligaments  and  bones,  aggravated  at  night;  hard  knotty  lym- 
phatic swellings  and  nedema,  and  pustular  and  furnncular  erup- 
tions. There  may  be  acute  or  chronic  nasal  catarrh,  accompanied 
by  dull  pain ;  inflammation  of  the  pharyngeal  follicles  and  the 
glands  in  the  naso-pharynx ;  hypertrophied  tonsils ;  catarrhal  in- 
flammation of  the  Eustac^hian  tube,  indicated  by  noisy  inflation 
or  total  obstruction ;  swelling  of  the  submaxillary  and  cervical 
glands ;  heat,  redness  and  a  scaly  state  of  the  auditory  canal, 
sometimes,  accompanied  by  phlegmonous  swellings ;  periostitis  and 
severe  pain ;  caries  and  necrosis ;  paralysis  of  the  facial  nerve ;  a 
small  or  medium  perforation  of  the  drum-head ;  muco-purulent 
discharge  of  small  quantity  and  variable  appearance;  crusts  and 
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scales  adhering  to  the  perforation  and  to  the  smooth,  red,  moder- 
ately inflamed  mucous  membrane. 

These  symptoms  call  for  the  exhibition  of  this  medicine,  espe- 
cially, when  the  patient  is  of  a  rheumatic  or  gouty  diathesis,  or 
has  been  afflicted  by  syphilis. 

Kali  Phosphoricum  is  a  new  medicine  for  suppurative  otitis, 
introduced  to  the  profession  by  Dr.  Houghton,  to  whom  we  are 
much  indebted  for  careful  studies  in  aural  therapeutics.  He 
quotes  the  following  symptoms,  arranged  by  Dr.  Walker: 
"  Breath  offensive,  fetid  ;  tongue  coated  like  brownish  liquid  mus- 
tard; diarrhcBa  foul,  if  accompanying  any  other  disease,  with 
putrid  evacuations ;  dysentery,  with  putrid  very  offensive  stools ; 
evacuations  putrid,  very  offensive  smell;  intermittent  fever;  pro- 
fuse, fetid  perspiration ;  debilitating  mastitis ;  if  the  pus  is 
brownish,  dirty  looking,  with  heavy  odor;  suppurations  dirty,  foul 
matter  with  offensive  odor ;  toothache  with  easily  bleeding  gums. 
In  the  muscle  cells,  fatty  metamorphosis;  in  the  muscular  juice, 
or  myosin,  putrid  decomposition  ;  in  the  blood  corpuscles,  rapid 
decomposition ;  it  cures  septic  conditions,  scorbutic  bleedings,  mor- 
tification, putrid  smelling  diarrhoea,  and  a  dynamic  typhoid  con- 
dition." 

Dr.  Houghton  says,  "  the  dark  color  and  offensive  smell  of  the 
discharge  are  the  characteristic  features.  I  have  used  potash  in 
many  cases  having  the  above  indications,  and  am  gratified  at  the 
results  obtained.  In  otitis  externa,  the  epidermis  is  moist,  crusts 
form  and  scale  off,  leaving  the  canal  red  and  shining,  but  a  few 
days  suffice  to  form  similar  crusts ;  the  inner  third  of  the  canal 
and  membrane  is  either  filled  or  the  walls  are  abundantly  covered 
with  thick,  dark -colored  pus,  fetid  and  sometimes  grumous  or 
granulous ;  the  tissues  when  cleaned  are  rough,  easily  bleeding  or 
covered  with  small  granulations.  In  otitis  media,  the  membrane 
of  the  tympanic  ravity  takes  on  the  same  type  and  gives  a  puru- 
lent product  free  from  mucus;  the  bloodvessels  rupture  easily, 
and  slight  oozing  of  blood  will  often  follow  the  most  careful 
cleansing  with  absorbent  cotton,  but  if  the  ear  is  kept  dry  by 
daily  use  of  the  cotton,  and  the  remedy  i^  given  two  or  three  times 
daily,  a  change  for  the  better  is  soon  observed.  I  judge  the  effect 
of  the  salt  to  be  that  of  removing  morbid  conditions  of  the  mi- 
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nute  bloodvessels,  thus  preparing  the  way  for  such  a  remedy  as 
Silicea  or  Calcarea."* 

It  is  apparent  that  Kali  phos.  is  applicable  to  much  the  same 
kind  of  cases  as  Calc.  pbos.  I  have  no  experience  with  the  for- 
mer,  but  shall  be  inclined  to  use  it  in  nou-strumous  patients  in- 
stead of  the  Calc.  phos.,  which  is  so  valuable  in  strumous  con- 
stitutions. 

Mereurius  invades  all  the  tissues,  increases  the  secretions, 
favors  elimination,  deteriorates  the  blood,  causes  hemorrhages, 
and  softens,  ulcerates  and  breaks  down  the  solid  structures  of  the 
body.  It  strikes  at  the  animal  system  by  its  powerful  action 
upon  the  vegetative,  and  giyes  a  life-like  picture  of  scorbutus. 
When  it  is  indicated,  the  muscles  of  the  neck  are  sore  and  stiff, 
and  the  bones  are  affected  by  periostitis,  nodes,  caries  and  ne- 
crosis. 

The  skin  is  of  a  sallow  earthy  hue,  and  excoriates  and  ulcer- 
ates easily  ;  the  cervical  lymphatics  are  swollen  or  ulcerated,  and 
the  throat  is  painful  to  pressure.  The  nasal  fossse  present  the 
different  stages  of  inflammation  seen  in  chronic  nasal  catarrh ; 
the  discharge  is  thick,  scabby  and  foul ;  the  pharynx  is  rough, 
tumid  and  vascular  from  the  constant  irritation  of  the  discharge; 
the  Eustachian  tube  opens  with  a  noisy  rattle,  owing  to  relaxation 
of  the  mucous  membrane  and  the  profuse  discharge ;  the  throat  is 
dark  red,  its  tissues  thickened  and  relaxed,  and  it  secretes  much 
mnoo-purulent  matter. 

There  are  dull  pains  about  the  auricle  and  middle  ear ;  occa- 
sional shooting  pains  in  the  whole  aural  region ;  the  discharge 
from'  the  ear  is  yellowish-gray  pus,  mixed  with  blood  and  debris 
of  ulcerated  tissues;  the  auditory  canal  is  pale  and  its  lining 
puffy  and  moist  from  the  constant  flow  of  purulent  matter ;  the 
membrana  tympani  looks  like  chamois  skin,  and  show^  a  large 
perforation;  the  tympanum  is  usually  full  of  inspissated  pus, 
forming  adhesive  caseous  patches ;  when  this  is  cleaned  out,  the 
mucosa  is  seen  to  be  pale  red  and  flabby,  and  presents  large, 

*  Kali  Phoephoricum  in  Suppurative  Otitis.  By  Henry  C.  Hotigbton,  M.D., 
New  York  City,  N.  Y.  Transactions  of  the  American  Institute  ef  Homceopathy, 
J.  C.  Burgher,  M.D.,  Secretary.  Eichbaum  &  Co.,  Pittsburgh,  Pa.,  1881,  page 
618. 
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spongy,  vascular  granulations,  which  bleed  upon  the  slightest 
touch.  There  may  be  ulcerations  and  sinuses  in  the  mucous  lin- 
ing, leading  inwards  and  outwards  to  carious  bone,  or  it  may  be 
elevated  by  nodes  beneath  it,  or  by  polypi  springing  from  i  s 
surface. 

For  recent  and  severe  cases,  I  have  found  Mercurius  corros. 
most  efficient.  In  those  of  slower  progress  with  plastic  exuda- 
tion and  hypertrophy,  which  it  is  desirable  to  remove,  the  Merc, 
iod.  flav.  is  better.  For  mild  cases  without  any  tendency  to 
hypertrophy  or  destructive  ulceration,  the  Merc.  sol.  is  efficient, 
and  it  is  the  most  suitable  for  administration  in  powders.  I  gen- 
erally rely  on  these  three  preparations,  and  believe  they  will  suf- 
fice for  most  cases  in  which  Mercury  is  beneficial  and  curative. 
Mercury  should  be  pushed  for  some  time,  when  the  ear  disease 
has  been  caused  by  syphilis. 

NUrio  Add  is  characterized  by  prostration,  exhaustion,  weari- 
ness, trembling  of  the  limbs,  stiffiiess  and  soreness  of  the  muscles, 
and  pain  in  the  joints  and  bones.  There  is  great  sensibility  to 
cold,  chilliness,  flashes  of  heat,  and  itching  eruptions  of  vari- 
ous kinds  upon  the  skin.  The  tongue  is  coated  white,  the  breath 
foul,  the  stomach  and  bowels  irritated,  and  the  flow  of  urine  in- 
creased. The  gums  and  mouth  become  sore,  salivation  is  in- 
creased, the  throat  sore,  the  tonsils  swollen,  and  the  nasal  fossse 
affected  by  chronic  catarrh  in  all  stages,  from  dry  irritation  to  the 
foul  offensive  ulceration  of  ozsena.  The  naso-pharynz  is  granu- 
lar and  reddened,  owing  to  the  nasal  slime  that  flows  over  it,  and 
the  Eustachian  tubes  open  with  difficulty  or  not  at  all. 

The  auditory  canal  is  narrowed  from  swelling  of  its  walls ;  a 
thin  yellow  or  brownish  pus  fills  the  passage;  the  drum-head 
shows  a  large  perforation ;  the  ossicles  are  carious  or  have  been 
discharged ;  the  mucous  membrane  of  the  middle  ear  is  pale, 
granular  and  flabby,  and  caries  of  the  temporal  bone  may  exist, 
with  Bhooting  pains  and  tenderness  to  the  touch.  The  caries  is 
likely  to  extend  along  the  roof  of  the  canal  and  through  the 
mastoid  process,  revealing  its  presence  by  an  abscess  or  sinus 
behind  the  auricle,  and  a  rough  feeling  of  bare  bone  to  the 
probe.    This  lesion  is  supposed  to  be  the  result  of  an  abuse  of 
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Mercury,  or  of  constitutional  syphilis,  but  the  connection  cannot 
be  proved. 

'  Caries  of  the  mastoid  process  is  in  most  cases  the  result  of 
Delected  disease  of  the  middle  ear,  and  may  aifect  the  most 
robust  constitution,  though  scrofula  predisposes  greatly  to  it,  as 
it  does  to  many  other  bone  diseases. 

Rhus  Toxicodendron  seems  to  fill  a  gap  in  therapeutics,  that 
no  other  medicine  can.  I  should  seek  far  before  employing  it  in 
purulent  otitis,  occurring  in  strumous  constitutions;  but  in  strong, 
well-developed  persons  of  bilious  temperament,  suffering  from 
the  disease,  it  is  occasionally  very  useful. 

The  symptoms  that  call  for  it  may  be  briefly  stated.  There  is 
a  sore  bruised  feeling  in  the  muscles,  with  stiffness  and  pain  about 
the  joints.  The  skin  of  the  face  is  dusky  red,  the  arterial  capil- 
laries of  the  cheeks  and  side  oT  the  nose  are  dilated.  Erysipela- 
tous inflammation  occurs  occasionally  upon  the  face  and  head, 
accompanied  by  vesicles,  pustules  and  oedema ;  the  auricle  may 
be  thickened  and  stiff  and  the  lobe  tumefied ;  the  mastoid  red 
and  tender,  and  the  cervical  glands  and  parotids  swollen. 

The  throat  is  dry,  red,  thickened,  and  sore ;  swallowing  is  dif- 
ficult; sharp  pains  shoot  from  the  throat  to  the  ear  and  neck; 
the  Eustachian  tube  opens  freely  to  inflation,  but  the  operation 
causes  considerable  pain  in  the  throat  and  ear.  The  purulent 
discharge  is  small  and  cakes  somewhat  in  the  tympanum ;  the 
external  canal  is  red  and  scaly;  the  membrane  shows  a  moderate- 
sized  perforation,  and  the  mucous  membrane  appears  smooth, 
vascular  and  shining  after  the  pus  has  been  removed.  ' 

The  patients  are  of  a  rheumatic  or  gouty  diathesis,  often  broken 
in  health  from  intemperance  and  exposure,  and  suffer  in  various 
ways  during  damp  or  inclement  weather. 

Silicea  acts  upon  the  skin,  mucous  membranes,  glands  and 
bones.  Among  symptoms  demanding  its  use  are,  weakness, 
heaviness  and  pain  in  the  limbs ;  a  feeling  of  general  weariness 
and  debility;  sensitiveness  to  cold;  slight  febrile  symptoms; 
headache,  arising  in  the  neck  and  occiput  and  extending  for- 
wards to  the  righteye,  and  much  sweating  of  the  head. 

The  skin  is  unhealthy,  prone  to  eruptions  that  suppurate  ex- 
cessively, and  show  little  disposition  to  heal.    The  muscles  are 
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stiff  and  sore,  and  the  bones  sometimes  affected  by  periostitiB, 
eburnation,  nodes  and  caries. 

The  nose  and  naso-pharynx  are  in  a  condition  of  catarrha. 
inflammation;  the  throat  and  pharynx  are  dry  and  hyperemic; 
crusts  of  altered  mucus  from  the  posterior  nares,  parade  down 
the  pharynx  and  keep  it  irritated ;  swallowing  may  be  painfal 
and  cause  shootings  into  the  ear;  the  Eustachian  tube  opeDS 
noisily  and  with  difficulty.  The  auricle  and  aural  region  may 
present  an  eczematous  eruption,  which  has  arisen  de  novo,  or  has 
been  caused  by  permitting  discharges  from  the  middle  ear  to 
come  in  contact  with  the  parts ;  the  auditory  canal  itches  and 
burns;  its  epidermis  is  partially  macerated  and  shreddy;  the 
surface  beneath  is  pink,  and  a  thin  or  thick  yellowish-white  pus, 
containing  papery  pieces  of  epithelium,  fills  the  passage.  The 
drum-head  is  largely  perforated ;  the  ossicles  generally  destroyed; 
the  mucous  membrane  is  pink  and  granular,  perhaps,  showiog 
ulcers  or  a  polypus;  caries  may  exist  in  the  walls  of  the  ^mpa- 
num,  the  roof  of  the  canal,  and  the  mastoid  process,  and  the 
facial  nerve  be  paralyzed. 

According  to  the  pathogenesis,  Silicea  finds  its  sphere  of  action 
in  scrofulous  patients,  in  whom  purulent  suppuration  of  the  tym- 
panum frequently  runs  a  very  destructive  course. 

Dr.  Houghton  thinks  Silicea  acts  upon  the  substantia  propria, 
or  the  fibrous  middle  layer,  of  the  membrana  tympani,  and  favors 
the  healing  of  perforations. 

Sulphur  has  a  pathogenesis  which  resembles  that  of  Silicea  in 
some  respects,  and  it  may  be  given  as  an  intercurrent  remedy  in 
some  cases  of  this  disease. 

TerdntUhina  has  been  lauded  elsewhere  as  a  local  application, 
and  should  be  given  internally  oftener  than  it  is.  It  possesses  the 
stimulating,  yet,  soothing {)roperties  of  a  balsam,  and  has  a  strong 
affinity  for  the  mucous  membranes. 

It  is  of  value  in  general  debility,  heaviness  and  stiffness  of  the 
limbs;  irritation  of  the  digestive  and  urinary  tracts ;  eczematous 
eruptions  upon  the  skin;  slight  feverish  reaction,  peevishness 
and  restlessness;  fulness  of  the  head  and  ears;  hyperemia  of  the 
nasal  mucous  membrane  with  nose  bleed ;  roughness  and  dryness 
of  the  throat ;  burning  soreness  and  swelling  of  the  gums ;  diffi- 


THE    ARTIFICIAL    MBMBRANA    TTMPANI.  275 

cult  dentition  of  children,  and  a  moderate  flow  of  thin  yellowish 
pus  from  the  ear,  which  alternatee  sometimes  with  an  eczematous 
eruption  on  tlie  head. 

The  eczema  may  have  extended  into  the  auditory  canal,  and 
caused  ulceration  of  the  drum-head,  and  purulent  inflammation 
of  the  tympanum.  The  perforation  is  of  moderate  size ;  the  mu- 
cous membrane  within  red,  shining  and  smooth,  and  the  ossicles 
are  frequently  unafiected.  Dr.  Cooper,  of  London,  England, 
recommends  this  medicine  strongly  for  infantile  cases,  where  denti- 
tion, otalgia,  and  purulent  inflammation  make  the  morbid  picture. 

Quite  a  number  of  other  medicines  have  been  recommended 
for  this  disease,  but  the  symptoms  that  have  led  to  their  selection 
have  not  been  clearly  stated,  and  until  they  are,  reliance  had  bet- 
ter be  placed  upon  those  mentioned. 

It  is  necessary  to  resort  to  medicines,  noticed  under  acute  in- 
flammation of  the  tympanum,  in  case  violent  symptoms  super- 
vene at  any  time  from  cold,  obstruction,  etc.  When  the  purulent 
inflammation  is  greatly  diminished,  and  the  disease  approaches  a 
cure,  higher  potencies  should  be  given,  until  the  last  trace  of  dis- 
ease that  is  curable  has  vanished. 

The  Artificial  Membrana  Tympani.— An  artificial  mem- 
brana  tympani,  or  drum-head,  has  been  employed  for  a  long  time 

Fio.  76. 


Toynbee's  Artificial  Membrana  Tympaki. 

in  aural  practice.  An  American  discovered  that  a  piece  of  paper 
pushed  in  his  diseased  ears  improved  his  hearing.  Dr.  Yearsley, 
an  Englishman,  took  the  hint  from  the  gentleman,  substituted  a 
pellet  of  cotton  for  the  paper,  and  introduced  the  method  to  the 
profession. 

Mr.  Toynbee  improved  upon  this  idea  and  invented  the  instru- 
ment which  bears  his  name.  It  consists  of  a  thin,  flexible  rub- 
ber disk  having  a  central  eyelet  plate  of  silver,  in  which  is  in- 
serted the  end  of  a  short  slender  wire.  The  latter  is  merely  for 
the  purpose  of  placing  it  in   position  and  withdrawing  it  at 
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pleasure.  Various  modifications  of  this  instrument  have  been 
suggested  by  aural  surgeons^  but  it  remains  to-day  the  favorite 
apparatus  for  the  purpose  for  which  it  was  invented! 

The  extemporized  drum-head,  be  it  cotton  or  a  disk  of  rubber, 
subserves  two  purposes :  it  protects  the  tympanum  from  dirt  and 
air,  and  concentrates  and  transmits  vibrations  to  the  parts  within. 
The  mucous  membrane  is  kept  in  nearly  a  normal  condition, 
and'the  hearing  power  may  be  considerably  increased. 

The  conditions  in  which  an  artificial  drum-head  may  be  used 
with  benefit  are : 

1.  In  cases  of  perforation  of  the  membrana  tympani,  even, 
when  only  a  mere  rim  remains  around  the  periphery. 
.  2.  When  the  handle  of  the  malleus  or  its  short  process,  vrith 
a  little  triangle  of  the  membrane  is  still  in  connection  with  the 
chain  of  bones. 

3.  When  the  malleus  is  lost,  and  the  incus  and  stapes  are  still 
in  proper  position. 

4.  When  the  incus  and,  perhaps,  part  of  the  stapes  have  been 
destroyed,  but  the  plate  of  the  stapes  is  still  movable  in  the  oval 
foramen,  and  more  or  less  of  its  limbs  project  outwards. 

5.  In  some  exceptional  cases  of  relaxation  and  pouching  out- 
wards of  the  drum-head. 

An  artificial  drum-head  is  contra-indicated  : 

1.  When  the  ossicles,  with  the  exception  of  the  foot-plate  of 
the  stapes,  are  absent,  and  the  tympanic  mucous  membrane  is 
thickened  and  degenerated. 

2.  When  the  ossicles  are  immovably  anchylosed. 

3.  When  the  remainder  of  a  damaged  membrana  tympani  is 
firmly  adherent  to  the  ossicles  and  inner  wall  of  the  tympanum. 

4.  When  there  is  paralysis  of  the  auditory  nerve. 

5.  When  the  patient  does  not  exercise  great  care  to  keep  the 
ears  clean,  and  the  drum-head  properly  adjusted. 

6.  When  it  causes  much  irritation,  and  does  not  improve  the 
hearing. 

Application  of  the  Cotton  Drumrhead. — A  little  wad  of  clean 
absorbent  cotton  should  be  moulded  into  a  disk  of  the  diameter 
of  the  inner  end  of  the  auditory  canal,  and  moistened  with  equal 
parts  of  glycerine  and  water  or  smeared  with  vaseline. 
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The  ear  should  then  be  illuminated  by  the  head  mirror,  and 
the  cotton  taken  by  the  small  angular  forceps  and  placed  directly 
upon  the  patts  in  continuity  with  the  stapes.  It  may  rest  upon 
the  stapes,  incus,  malleus  or  membrana  tympani,  or  fragments  of 
one  of  them ;  and  by  repeated  changes  of  its  position  and  pres- 
sure, one  must  determine  where  it  should  be  to  improve  the  hear- 
ing the  most.  Sometimes  it  should  rest  lightly  upon  its  supports ; 
again  it  should  be  pressed  down  into  a  firm  compact  layer.  No 
description  can  convey  an  exact  idea  of  the  manipulation  neces- 
sary, as  the  requirements  of  cases  are  so  different. 

It  is  better  to  use  the  pledget  of  cotton  in  all  cases  until  the 
parts  become  accustomed  to  the  presence  of  a  foreign  body; 
then  the  rubber  membrane  may  be  applied,  if  deemed  applicable. 

When  the  ear  is  running  it  should  be  syringed,  have  an  as- 
tringent wash  applied,  and  a  fresh  piece  of  cotton  introduced 
once  a  day.  When  it  is  dry  the  cotton  should  be  changed  once  a 
week. 

After  toleration  is  established,  it  may  be  lefl  in  position  longer, 
but  the  patient  should  report  to  the  physician  if  he  feels  any  dis- 
comfort in  the  ear,  in  order  that  proper  treatment  may  be  insti- 
tuted. 

The  physician  ought  to  apply  the  drum-head  for  a  time, 
during  which  he  keeps  watch  of  the  case,  and  if  all  goes  well, 
instruct  the  patient  how  to  adjust  the  thing  himself. 

Application  of  Toynbee's  Artificial  Memhrana  Tympani, — The 
rubber  disk  is  much  easier  placed  in  proper  relation  with  the 
parts  than  the  cotton  pledget.  It  is  generally  too  large,  as  fur- 
nished by  the  instrument-makers,  and  is  to  be  trimmed  with  the 
scissors  to  fit  the  inner  end  of  the  canal  as  closely  as  possible. 
Take  it  by  the  wire  stem  and  push  it  into  the  canal  until  by  in- 
spection and  resistance  it  is  known  to  rest  upon  the  damaged 
membrana  tympani  or  ossicles.  Then  turn  it  around  a  little, 
press  it  up,  down  or  horizontally  till  hearing  improves.  The 
patient  ought  to  be  instructed  early  how  to  place  it  in  position, 
and  should  remove  it  every  night,  for  a  week  or  two,  to  lessen 
the  irritation.  He  should  keep  the  canal  scrupulously  clean,  and 
ought  to  change  the  instrument  for  a  new  one  every  month,  as  it 
shrivels  and  hardens  in  dry  ears  if  left  too  loqg. 
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The  artificial  drum-head  receives  all  the  vibrations  of  sound 
which  enter  the  auditory  canal^  and  resting  u[K)n  a  part  of  the  mem- 
brana  tympani,  one  or  more  ossicles,  or  a  fragment  of  one  of  them, 
it  augments  the  receptive  and  transmitting  power  and  the  agita- 
tion of  the  contents  of  the  labyrinth. 

It  presses  the  ossicles  together,  when  from  any  cause  their  lig- 
aments are  relaxed  and  articular  parts  separated,  and  steadies  and 
supports  a  membrane,  thinned  by  atrophy  and  improper  inflation. 

It  protects  the  exposed  tympanum  from  extraneous  substances 
and  changes  of  temperature,  relieves  painful  sensibility,  and  is 
thought  to  favor  the  cure  of  purulent  inflammation. 

It  improves  the  hearing  frequently  by  concentrating  vibrations 
upon  the  oval  and  round  windows  of  the  labyrinth,  which  with- 
out itd  intervention  would  be  scattered  and  lost  in  a  measure 
upon  the  walls  of  an  insensitive  and  inappreciative  tympanum. 

It  is  advisable  to  apply  an  artificial  drum-head  tentatively  to 
every  case  of  deafness  where  it  seems  applicable.  Indeed,  in 
some  cases  of  deafness,  the  hearing  is  improved  by  it,  when  the 
conditions  would  lead  one  to  suppose  it  could  not  render  any 
service.  A  careful  trial  can  do  no  harm,  and  the  afflicted  pa- 
tients should  be  given  all  the  chances. 

It  is  a  mooted  question,  whether  it  is  advisable  to  employ  an 
artificial  drum-head  in  chronic  purulent  inflammation  of  the 
tympanum,  for  the  purpose  of  increasing  the  hearing.  It  causes 
some  irritation,  obstructs  the  outward  flow  of  pus,  interferes  with 
the  interchange  of  gases,  and  hinders  aeration  and  oxidation. 

These  are  all  eflects  which  tend  to  aggravate  the  disease  in- 
stead of  promoting  a  cure,  as  maintained  by  some  authors. 

On  the  contrary,  the  hearing  is  improved  more  or  less,  accord- 
ing to  the  condition  of  the  tympanum. 

An  intelligent  patient  with  troublesome  deafness,  whose  hear- 
ing and  chances  of  livelihood  are  improved  by  a  cotton  dram- 
head,  may  use  one,  provided  he  cleanses  the  ear  thoroughly, 
applies  an  astringent  wash,  and  introduces  a  fresh  piece  of  cotton 
every  day.  A  piece  of  absorbent  cotton,  wet  with  equal  parts  of 
glycerine  and  water,  or  sometimes  with  undiluted  glycerine,  is 
generally  used,  and  cases  are  on  record  in  which  it  has  proved 
very  effectual  in  improving  the  hearing. 
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The  hearing  is  better  in  most  purulent  otorrhoeas^  when  the 
discharge  is  thin  and  copious.  Let  the  matter  become  inspissated 
and  the  tympanum  a  Httle  dry,  and  the  hearing  will  decline.  The 
saturating  fluid  used  with  the  cotton  probably  causes  a  freer  and 
thinner  discharge  by  stimulating  the  mucous  membrane,  which 
becomes  more  flexible ;  the  round  and  oval  foramina  membranes 
then  act  with  greater  freedom. 

An  intelligent  consideration  of  the  principles  enunciated,  and 
a  careful  adherence  to  means  and  methods  described,  will  enable 
one  to  improve  the  hearing  by  the  artificial  membrana  tympani 
in  a  limited  number  of  cases. 
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CHAPTER  VII. 

COMPLICATIONS    OF    CHRONIC    PURULENT    INFLAMMATION    OF 

THE  TYMPANUM. 

Poljrpi. — In  a  previous  section,  it  has  been  stated,  that  granula- 
tions and  polypi  arise  very  frequently  upon  the  tympanic  mucous 
membrane  of  a  suppurating  ear,  especially,  when  the  ear  has  not 
been  treated,  and  the  parts  have  been  for  a  long  time  soaking  in 
decomposing  pus  and  inflammatory  debris.  Polypi  seldom  arise 
when  the  parts  are  kept  clean  by  frequent  syringing,  even,  with 
simple  water. 

Granulations^are  exceedingly  common,  but  the  larger  granula- 
tions and  distinct  tumors,  which  have  been  dignified  by  the  title 
of  polypi  on  account  of  their  fancied  resemblance  to  animals  of 
the  sub-kingdom  of  coelenterate  radiates,  are  not  common. 

In  the  seventy  cases  of  purulent  otitis,  that  have  been  under 
my  treatment  during  the  last  three  years,  only  six  were  compli- 
cated by  polypus.  Two  were  of  the  firm  fibrous  kind,  and  the 
other  four  were  of  the  mucous  variety. 

Polypi  vary  in  size  from  that  of  a  grain  of  rice  to  the  diameter 
of  the  meatus,  and  may  be  increased  in  length  to  that  of  the  audi- 
tory canal. 

They  are  most  frequently  seen  upon  the  anterior  half  of  the 
inner  wall  of  the  tympanum,  near  the  opening  of  the  Eustachian 
tube,  and  this  elective  preference,  so  favorable  to  a  oontinuation 
of  the  functions  of  the  round  and  oval  membranes  and  ossicles,  is 
due  to  the  fact,  that  the  muciparous  glands  of  this  region  are 
much  larger  than  in  any  other  part  of  the  mucous  lining.  Polypi 
may  spring,  however,  from  any  part  of  the  tympanum,  from  the 
walls,  the  tympanic  mouth  of  the  Eustachian  tube,  the  mastoid 
cells,  the  surface  of  one  of  the  ossicles,  the  inner  surface  of  the 
membrana  tympani,  the  edge  of  its  perforation,  and  breaks  in 
the  continuity  of  the  skin  of  the  auditory  canal.  A  case  is  re- 
corded, in  which  the  movement  of  a  polypus  in  the  tympanum 
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caused  lateral  movements  of  the  eyes,  and  it  ^bs  supposed  to  be 
connected  with  the  dura  mater^  probably  through  a  fissure  in  the 
roof,  or  an  unnatural  patency  of  the  petroso-squamosal  suture. 

Polypi  generally  occur,  singly,  but  there  may  be  quite  a  group 
of  various  sizes,  crowding  each  other  for  space  and  nourishment. 
They  take  different  sha{)es,  round,  club,  and  bottle-shaped,  ac- 
cording to  conditions  around.  They  may  lie  closely  in  depres- 
sions, or  project  in  different  directions ;  they  frequently  extend 
outwards  through  a  perforation  in  the  membrane,  occasionally, 
including  one  of  the  ossicles,  fill  the  entire  tympanum,  displace 
the  ossicles,  occlude  the  canal  and  meatus,  and  may  exercise  suf- 
ficient pressure  to  enlarge  the  osseous  or  cartilaginous  portion  of 
the  canal. 

Polypi  interfere  with  sound  vibrations,  cause  a  stopped  feel- 
ing, and  injure  the  hearing.  They  are  often  accompanied  by 
pulsating  tinnitus  from  congestion,  heavy  head,  vertigo,  nau- 
sea, and  pain  in  the  head,  which  extends  down  the  side  of  the 
neck  and  along  the  arm.  They  have  produced  hemiplegia,  but 
often  present  few  symptoms ;  they  increase  the  irritation  and  dis- 
charge, prevent  proper  treatment  of  the  diseased  mucous  mem- 
brane, and  sometimes  obstruct  the  outward  flow  of  pus,  which, 
seeking  an  outlet,  may  get  into  the  mastoid  cells,  the  lateral  sinus 
or  the  brain  case,  and  cause  fatal  disease. 

There  are  four  kinds  of  aural  polyps ;  two  so  rare  as  to  be 
curiosities,  and  two  common  and  well  known  to  aural  surgeons. 
The  varieties  are  the  Angioma,  Myxoma,  Fibroma,  and  the  Mu- 
cous. 

Anffiomas  are  soft,  red,  irr^ular-shaped  growths,  arising  in  the 
raucous  membrane  of  the  tympanum ;  they  are  composed  of  a 
newly  formed  network,  or  mesh  of  bloodvessels,  held  together 
by  considerable  connective  tissue ;  contain  blood  corpuscles  in  the 
spaces,  and  are  covered  by  pavement  epithelium.  Venous  tumor, 
or  vascular  nsevus,  of  a  bluish  hue  and  little  elevated  has  been 
seen  upon  the  inner  wall  of  the  tympanum.  When  these  growths 
are  punctured  or  torn,  copious  and  alarming  hemorrhage  some- 
times ensues,  and  the  physician  must  be  prepared  to  combat  it. 
This  variety  is  fortunately  very  rare,  only  two  or  three  cases 
having,  as  yet,  been  reported. 

19 
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Myxomas  resemble  in  their  coarse  aspects  the  ordinary  mu- 
cous polypi,  and  the  microscope  must  be  brought  to  bear  upon  a 
section  before  a  certain  diagnosis  can  be  made.  Myxomas  in  the 
tympanum  consist  of  structureless  mucin  jelly,  held  together  br 
an  anastomosing  network  of  spindle  and  irr^ular  stellate  celk, 
and  a  liberal  intermixture  of  finer  fibres ;  they  have  a  few  blood- 
vessels, contain  some  round,  granular,  nucleated  cells  like  lymph 
corpuscles;  are  covered  by  pavement  epithelium,  and  feel  soft 
and  smooth. 

Schwartze  thinks  these  tumors  may  be  developed  from  the 
mucous  tissue,  known  to  fill  the  tympanum  at  birth,  under  the 
stimulation  of  tympanic  disease  to  which  the  infant  is  so  sulject 
"they  are  very  rare  and  easily  mistaken. 

Fibromas  originate  in  the  periosteum  of  the  tympanum,  and 
push  the  mucous  membrane  outward  as  they  develop.  They  are 
composed  of  dense  connective  tissue  fibres,  with  anastomosing  stel- 
late and  spindle  cells;  are  sparingly  supplied  with  bloodvessels, and 
covered  by  several  layersof  pavementepithelium,intowhichfibrous 
papillse  project  as  in  the  skin.  They  do  not  show  papillae  upon 
the  surface,  but  look  bluish-gray,  smooth  and  tough  like  callous 
skin.  No  glands  or  cysts  are  found  within  these  growths,  the 
glands  of  the  expanded  and  thinned  mucous  membrane  having 
been  strangled  by  the  pressure  of  the  dense  fibrous  tissue. 

This  variety  of  tumor  is  seen  next  in  frequency  to  the  mucous 
polypus,  and  is  easily  recognized  after  cleaning  by  the  color,  con- 
sistency and  dry-looking  surface.  They  resist  Wilde-Blake*s 
snare,  and  I  have  known  instances  where  the  usual  silver  wire 
was  broken  in  attempts  to  cut  them  through  a  little  outside  of 
the  base.  They  affect  rheumatic  and  gouty  patients  by  prefer- 
ence, and  grow  very  slowly. 

Mucous  polypi  are  granulations  run  riot,  and  they  are  more 
frequently  seen  than  the  three  previous  kinds  altogether.  They 
are  purple,  pale  pink,  bluish-red,  raspberry-red  or  crimson  in 
color ;  their  surface  is  smooth  and  glistening,  a  little  papillary  or 
lobulated ;  it  is  covered  at  the  base  with  cylindrical,  sometimes, 
ciliated  epithelium,  and  on  other  portions  of  the  surface  by  that 
of  the  pavement  variety.  This  is  many  layers  thick,  and  here 
and  there  sends  tubular  processes  of  epithelial  cells  into  the  tumor, 
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80  that  a  section  has  an  appearance  something  like  that  of  an 
epithelioma.  These  tubular  processes  are  hyperplastic  formations 
of  the  glands  of  the  tympanic  mucous  membrane. 

Cysts,  lined  and  filled  by  epithelium  and  mucous  fluid,  some- 
tiroes  exist  in  these  polypi,  owing  to  closure  of  the  tubular  glands, 
thus  forming  true  retention  cysts. 

The  substance  of  the  growths  consists  of  ordinary  loose  con- 
nective tissue,  with  spindle  and  stellate  cells,  containing  in  the 
interspaces  many  granular  cells  and  much  mucin.  Bloodvessels 
enter  the  base  of  polypi,  run  through  the  centre,  and  distribute 
branches  to  all  sides  quite  freely,  so  that  upon  removal  there  is 
frequently  a  copious  hemorrhage.  These  tumors  grow  very  fast, 
and  spring  up  rapidly  after  removal ;  they  often  ulcerate  upon 
the  outer  extremity,  and  are  the  kind  generally  found  in  dis- 
eased ears  of  scrofulous  patients. 

The  diagnosis  of  a  polypus  is  generally  an  easy  affair.  The 
ear  should  be  syringed  and  wiped  clean,  a  speculum  introduced, 
and  the  parts  illuminated  and  examined.  A  fine  probe  or  a  plat- 
inum wire  loop  will  inform  one  of  the  consistence,  mobility,  size 
and  attachment  of  the  growth,  as  it  can  be  pushed  between  the 
tumor  and  the  canal  walls,  and  moved  about  freely  in  most  cases. 
The  spot  from  which  the  growth  springs  should  be  determined 
as  nearly  as  possible,  so  that  a  snare  for  removal  may  be  applied 
properly.  Occasionally  it  is  difficult  to  find  out  the  exact  spot  of 
implantation.  Polypi  have  arii^en  in  the  canal,  extended  into  the 
tympanum,  and  perforated  the  windows  of  the  labyrinth,  and  the 
mastoid  antrum ;  but  they  are  generally  rooted  in  a  deeper  posi- 
tion than  their  projecting  surface. 

li'eatment. — Aural  polypi  should  be  removed  as  soon  as  dis- 
covered and  as  often  as  they  recur.  Unless  this  is  done,  it  will 
be  impossible  to  cure  the  diseased  mucous  membrane,  or  to  insure 
the  safety  of  the  patient. 

The  growths  are  sometim'es  constricted  and  cut  off  by  the  edge 
of  a  perforation  in  the  membrane,  and  the  pressure  of  pus  behind, 
and  there  is  no  doubt  they  sometimes  undergo  ulceration  at  the 
base,  as  they  do  upon  the  outward  aspect,  and  are  thus  discharged 
spontaneously  or  upon  the  first  attempt  at  syringing.  These 
results  are  rare,  however,  but  when  they  do  occur,  they  should 
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not  be  accredited  to  the  action  of  any  medicine  given  internailji 
as  has  been  done  bv  some  writers  with  more  credulity  than  scien- 
tific knowledge. 

There  are  three  methods  of  removing  polypi  from  the  ear, 
which  I  will  designate  as  the  desiccating^  the  cauterizing,  and  the 
surgical.  The  angiomas  and  myxomas  are  so  seldom  encountered, 
that  in  treatment  I  will  consider  them  with  the  mucous  growths, 
as  soft  polypi,  and  will  call  the  fibromas  the  fibrous  polypi.  It  is 
well  to  be  prepared  with  haemostatics  at  all  times,  but,  especially, 
when  removing  an  angioma,  or  nsevus,  as  copious  hemorrhage 
may  be  expected,  that  is  sometimes  very  obstinate. 

Recurrence  may  be  predicated  of  the  myxomas,  but  all  polypi 
are  likely  to  sprout  up  again  after  removal,  so  that  in  all  cases 
the  total  destruction  of  the  morbid  growths  should  be  insured. 

Soft  polypi  of  small  size  may  frequently  be  made  to  disappear 
under  the  continuous  action  of  astringent  solutions,  instilled  daily. 
The  remedy  constringes  the  tissue  and  vessels  of  the  growth,  which 
desiccates,  shrivels  and  finally  disappears,  while  at  the  same  time 
the  solution  causes  granulations  to  undergo  tlie  same  process,  and 
the  mucous  membrane  to  take  on  a  healthier  action. 

Alum,  sulphate  of  zinc  or  sulphate  of  copper,  in  solutions  of 
ten  to  fifteen  grains  to  the  ounce  of  water,  may  be  instilled  in  the 
ear  twice  a  day  under  the  physician's  supervision,  until  the  object 
is  efiected,  or  it  becomes  evident  that  the  growths  cannot  be  re- 
moved in  this  manner.  The  strength  of  the  solution  must  be 
diminished,  should  too  much  irritation  ensue ;  the  action  upon 
a  tumor  may  be  increased  by  pricking  it  with  a  cataract  needle,  as 
suggested  by  Dr.  Roosa.  This  desiccating  method  is  very  suita- 
ble for  fractious  children,  and  ought  to  be  tried  in  suitable  cases. 

Soft  polypi  of  moderate  size  may  often  be  destroyed  rapidly 
by  caustic  applications  made  by  the  physician.  The  pure  solu- 
tion of  subsulphate  of  iron,  a  saturated  solution  of  nitrate  of 
silver,  chromic  or  nitric  acid,  and  burnt  alum,  are  most  appro- 
priate for  the  purpose.  The  last  remedy  ought  to  be  blown  or 
placed  upon  the  tumor  every  day,  and  kept  there  in  the  intervals 
of  application  by  a  pledget  of  cotton.  The  other  agents  should 
be  applied  by  a  tuft  of  cotton  upon  the  holder,  as  already  de- 
scribed, and,  after  a  few  minutes  interval,  the  ear  should  be 
syringed  with  tepid  water,  dried  carefully  with  cotton,  and  a 
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pledget  of  cotton  left  in  the  ear  to  catch  the  drainage  from  the 
slough,  which  will  otherwise  excoriate  the  meatus;  the  warm 
douche  should  be  used  frequently  to  cleanse  the  parts; 

Fragments  of  a  polypus  may  be  removed  by  forceps,  the  roots 
of  the  growth  cauterized  till  all  disappear,  and  then  the  treatment 
adapted  to  the  condition  of  the  mucous  membrane  carried  on  to 
the  end. 

When  a  polypus  cannot  be  removed  in  any  of  these  ways; 
when  it  is  of  goodly  size  and  easily  seized,  especially,  if  it  is  of 
the  fibrous  variety,  and  the  patient  is  old  enough  to  be  managed 
easily,  it  is  better  to  resort  to  surgical  measures. 

The  instruments  necessary  are  few  and  inexpensive.  The  an- 
gular forceps,  and  the  Pomeroy  forceps  have  been  already  figured. 

Fig.  77. 


HiNT0N*8  Polypus  Forceps. 

Hinton's  ring  polypus  forceps  have  the  blades  fenestrated ;  they 
do  not  slip  when  the  growth  is  seized,  and  they  are  bent  at  an 
angle  like  the  others,  so  that  the  hand  does  not  interfere  with 
illumination. 

The  polypus  and  surrounding  parts  should  be  well  lighted  up 
by  the  head-mirror.  Small  polypi  may  be  pinched  and  twisted 
off  by  the  toothed  forceps.  Larger  ones,  flat,  round  or  oval, 
should  be  seized  and  crushed  with  the  Pomeroy  or  Hinton  for- 
ceps, and  twisted  around  and  freed  from  their  base  by  the  exercise 
of  a  littl^  dexterity,  without  removing  the  surrounding  tissues  to 
an  injurious  extent.  A  little  more  care  must  be  exercised  in  ex- 
tirpating the  fibrous  growths,  as  they  have  deep  and  strong  attach- 
ments. Most  fibrous  polypi  and  sofl  polypi  of  such  a  shape  and 
size,  that  a  loop  of  wire  can  be  slipped  over  them  down  to  the 
base,  ought  to  be  cut  off  by  the  Wilde-Blake  snare. 
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This  consists  of  a  small  square  rod  of  steel,  with  a  fixed  ring  upon 
one  end  for  the  thumb,  and  a  socket  in  the  other,  into  which  fits 
at  an  obtuse  angle  a  slender  steel  tube.  Upon  the  square  rod  is 
a  sliding  canula,  having  a  ring  for  the  forefinger  beneath,  and 
a  button  above,  to  which  is  fastened  the  ends  of  a  fine  silver  wire. 

Fig.  78. 


Q.TIEMANN  4lC0. 


Wilde -Blake's  Snare. 

This  double  wire  passes  through  the  tube  and  projects  in  a  loop 
from  the  distal  end.  When  the  instrument  is  held  properly,  and 
the  forefinger  is  drawn  towards  the  palm  of  the  hand,  as  in  pull- 
ing the  trigger  of  a  pistol,  the  wire  is  drawn  upon,  and  the  loop 
made  smaller.  When  the  loop  is  around  a  polypus,  this  action 
will  cut  it  off  clean,  and  bruise  the  base  enough  to  limit  the 
hemorrhage. 

Fig.  79. 


Polypus  Scissors. 


To  remove  a  polypus  with  this  admirable  instrument,  illumi- 
nate the  parts  by  the  mirror,  without  introducing  the  speculum, 
slip  the  wire  loop  far  in  over  the  growth,  with  the  tube  upn  the 
side  where  there  is  most  room,  hold  the  instrument  firmly,  and 
pull  the  canula  ring  towards  the  hand  by  the  forefinger.  This 
will  generally  cut  the  polypus  off  at  its  base,  and  it  will  fall  out 
as  the  instrument  is  withdrawn. 

Some  fibrous  polypi  break  the  wire  of  the  snare^  and  are  so 
dense  and  tough,  that  they  require  removal  piecemeal  by  forceps, 
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knife,  and  blunt  pointed  scissors.    A  special  pair  of  scissors  with 
blant,  curved  blades  will  prove  useful  occasionally. 

Polypi  are  insensitive  growths,  and  there  will  be  little  pain  from 
crushing  or  cutting  them,  but  the  canal  and  tympanum  are  hyper- 
sensitive, and  the  manipulation  for  this  and  other  reasons  should 
be  very  gentle. 

Hemorrhage  after  abscission  or  removal  by  other  means  is  gen- 
erally slight.  I  usually  inject  the  ear  with  cold  water,  until  the 
blood  ceases  to  flow,  then  dry  the  ear  with  absorbent  cotton,  and 
touch  the  base  of  the  polypus,  and  any  large  granulations  that 
may  be  near,  with  one  of  the  cauterants  previously  mentioned. 
The  excess  of  this  is  to  be  washed  away,  the  canal  again  dried, 
and  a  tuft  of  absorbent  cotton  pushed  in  as  a  protection  from  cold 
and  drainage. 

The  roots,  or  base,  must  be  cauterized  until  the  surface  is  smooth 
and  the  tendency  to  relapse  is  arrested,  and  it  is  better  to  use  sim- 
ple water  douches,  three  or  four  times  a  day,  to  remove  slough 
and  matter,  as  long  as  the  severe  measurefl  are  necessary.  Later, 
the  astringents  and  stimulants  appropriate  to  the  case,  and  the 
measures  described  under  chronic  purulent  inflammation  are  to 
be  employed. 

In  case  hemorrhage  should  persist  after  the  removal  of  a  poly- 
pus, plug  the  ear  tiglitly  with  styptic  cotton  and  apply  a  pressure 
bandage.  If  tjiis  should  not  arrest  the  blood,  a  saturated  solu- 
tion of  tannic  acid,  or  the  officinal  solution  of  subsulphate  of 
iron  may  be  injected  into  the  ear. 

In  a  severe  case,  occurring  in  a  plethoric  patient  at  my  clinic 
at  the  Pittsbui^h  Hospital  from  removal  of  a  mucous  polypup, 
after  these  measures  had  all  failed,  and  the  patient  had  lost  half  a 
pint  of  blood,  I  isirrested  the  flow  by  tamponing  the  canal  with 
wads  of  moist  cotton,  rolled  in  pure  tannic  acid.  These  were 
removed  the  next  day,  a  cauterant  applied,  and  the  woman  was 
finally  discliarged  cured. 

Other  Tumors. — There  are  other  growths  occasionally  seen  in 
the  tympanum  and  temporal  bone  during  purulent  inflammation, 
either  as  the  consequence  or  the  cause  of  it. 

CholesteaJtoma  may  arise  in  the  temporal  bone  or  tympanic 


288  THB    HUMAN    BAR    AND   ITS    DISEASES. 

mucous  membrane,  and  appear  as  small  pearly  gray  tumors,  which 
gradually  increase,  extend  into  surrounding  parts  and  project 
outwards  into  the  canal,  looking  not  unlike  a  fibrous  polypus. 

The  tumor  consists  of  a  loose  mass  of  fatty  epithelium,  choles- 
terine  crystals,  threads  of  fungus,  pus  cells,  and  inflammatcwy 
debris.  This  caseous  matter  increases  rapidly ;  sometimes  pene- 
trates the  mastoid  cells,  the  Fallopian  canal,  the  labyrinth,  and 
the  internal  auditory  meatus,  causing  paralysis  of  individoal 
nerves  and  meningitis. 

Epithelioma  is  the  most  common  of  all  the  malignant  diseases 
of  the  tympanum,  and  arises  from  purulent  disease  of  the  muoous 
membrane.  This  is  another  fact  that  shows  the  necessity  of  local 
treatment  in  all  such  cases. 

Carcinoma  and  Sarcoma, — Medullary  and  scirrhus  carcinomas, 
and  spindle-celled  and  osteoid  sarcomas  arise  within  the  ear,  and 
invade  and  destroy  the  internal  ear  and  mastoid  cells ;  or  they 
may  originate  in  the  parotid,  in  a  cervical  gland,  or  in  the  tissues 
around  the  auricle,  and  extend  into  the  temporal  bone  and  brain, 
causing  destruction  of  the  ear,  and  fatal  cerebral  disease. 

treatment. — The  treatment  of  these  adventitious  growths  mast 
be.  active  and  radical.  Extirpate  all  of  the  morbid  tumor  possi- 
ble, cauterize  the  wound  with  one  of  the  acids  or  the  actual  cau- 
tery, keep  the  parts  wet  with  a  solution  of  carbolic  acid  and 
glycerine,  one  part  to  sixty,  and  treat  morbid  constitutional  symp- 
toms as  expeditiously  as  possible. 

Arsenicum  iod.  and  Kali  hydriod.  are  considered  the  most  use- 
ful remedies  against  malignant  growths. 

Exostoses. — Exostoses  occur  upon  the  ossicles  and  the  tympanic 
walls  occasionally,  during  the  course  of  a  purulent  inflammation, 
though  their  usual  seat  is  upon  the  wall  of  the  external  canal.  It 
must  be  remembered,  that  the  mucous  membrane  of  the  tympanum 
and  its  periosteum  are  so  intimately  blended,  as  to  form  practically 
one  covering  for  the  bone,  and  a  serious  inflammation  of  this  dual 
membrane  includes  two  processes :  a  superficial  affection  with  in- 
creased secretion,  and  a  periostitis  with  a  tendency  to  ossific  deposit 
upon  the  bone. 

In  every  kind  of  inflammation  of  the  middle  ear,  there  is  a 
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liability  to  hyperostosis  or  exostosis,  and  it  is  probable  some  slight 
increase  of  the  bone  takes  place  in  most  cases,  though  it  is  often 
impossible  to  recognize  it.  It  is  only  when  the  deposit  is  consid- 
erable in  amount,  or  occurs  in  small  circumscribed  swellings,  nod- 
ules or  spiculse,  that  one  can  make  a  positive  diagnosis.  Even 
then  one  must  study  the  history,  and  remember  that  they  may 
not  be  new,  for  bony  tumors  of  all  sizes,  even,  filling  the  entire 
tympanum,  are  occasionally  congenital. 

There  is  generally  a  heavy,  stopped  feeling  in  the  ear ;  dimin-* 
ished  hearing,  and  if  inflammation  exists,  a  dull  throbbing  pain. 

The  tumors  are  generally  pinkish  or  yellowish-white,  smooth 
and  shining,  and,  if  the  parts  are  clean,  they  attract  the  attention 
immediately.  They  occur  most  frequently  in  scrofulous  constitu- 
tions, and  are  often  accompanied  by  chronic  suppuration  of  the 
mucous  membrane,  and  fistulous  openings  leading  to  carious  bone. 

I  had  a  boy  under  treatment  fpr  chronic  purulent  inflammation 
of  both  ears,  of  seven  years  duration,  resulting  from  scarlatina. 
The  drum-heads  and  ossicles  were  gone,  the  mucous  membrane 
was  succulent  and  granular,  and  nodular  exostoses  projected  from 
the  inner  wall  and  the  floor  of  each  ear,  thus  diminishing  the 
cavities  considerably.  The  watch  could  not  be  beard  on  contact, 
but  loud  voice  and  the  fork  were  appreciated,  and  inflation  caused 
a  low  hiss  from  each  ear.  There  was  pain  and  tenderness,  but 
no  fistulse  nor  caries. 

Rheumatism  and  gout  are  charged  with  promoting  the  growth 
of  these  tumors,  and  it  is  very  natural  to  conclude,  that  diatheses 
which  are  recognized  by  inflammatory  tendencies  of  fibrous  tissues, 
the  periosteum,  fasciae,  ligaments,  tendons,  etc.,  should  not  leave 
the  middle  ear  unafiected.  I  have  already  mentioned  that  they 
promote  the  growth  of  fibrous  polypi  in  purulent  otitis,  and  this 
hypertrophy  of  fibrous  tissue  outwards  must  be  accompanied  by 
more  or  less  ossific  deposit  beneath. 

In  the  sclerosis  of  the  tympanic  mucous  membrane,  and  the  hy- 
pertrophy which  accompanies  this  condition  and  chronic  catarrh 
of  the  tympanum  and  tube,  hyperostosis  is  a  frequent  occurrence, 
and  often  renders  eflbrts  for  the  restoration  of  hearing  nugatory. 

Sometimes  this  hyperostosis  entirely  solidifies  the  mastoid  cells, 
and  consolidates  the  process  into  a  condition  of  ebumation.  The 
most  remarkable  case  of  intra-tympanic  exostosis  I  have  ever 
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seen  was  in  a  woman,  30  years  old,  with  a  decidedly  gouty  diathe- 
sis. She  was  well  developed,  fleshy,  and  plethoric;  of  nervo- 
Ulious  temperament,  florid  complexion,  and  intelligent  mien. 
She  had  been  married  eight  years  without  having  conceived, 
owing  probably  to  conical  cervix  and  narrow  os  tincse,  and  suf- 
fered frequently  from  disordered  digestion,  and  rheumatic  pains 
in  the  extremities. 

She  had  had  scarlatina  in  infancy  complicated  by  purulent  in- 
flammation of  the  middle  ears,  which  had  continued  some  months 
and  then  ceased  spontaneously. 

Upon  examination,  I  found  R.  E.  Hw.  ^ ;  L.  E.  g^j.  The 
patient  heard  loud  voice,  and  the  fork  upon  the  vertex  was  heard 
clearly,  and  best  on  the  left  side. 

The  right  auditory  canal  was  dry  and  nearly  normal.  The 
drum-head  was  whitish-gray,  much  depressed,  insularly  wrin- 
kled, and  adherent  to  the  promontory  around  the  foreshortened 
and  firmly  fixed  malleus  handle. 

Its  periphery  had  a  wide  border  of  yellow  fibrous  thickening 
and  degeneration,  and  two  distinct,  small  round  exostoses,  one 
from  above  the  oval  window,  the  other  from  below  and  in  front 
of  the  promontory,  pushed  the  drum-head  outward.  A  balloon 
of  membrane  the  size  of  half  a  grain  of  rice,  situated  below  and 
behind  the  promontory,  was  lifted  by  inflation,  showing  that  the 
Eustachian  tube  was  pervious  and  the  tympanum  not  entirely 
obliterated. 

The  condition  upon  the  lefl  side  was  even  more  remarkable. 
The  canal  was  dry  and  without  cerumen,  but  tolerably  healthy; 
the  drum-head  was  smooth  and  dirty  white,  except  a  small  per- 
pendicular band  of  gray  along  the  malleus  handle  and  around 
the  short  process.  It  was  firmly  adherent  throughout  its  extent 
to  the  inner  tympanic  wall,  and  strong  inflation  did  not  raise  a 
fibre.  The  adhesion  over  the  promontory  embraced  in  a  sulcus 
the  displaced  malleus.  The  anterior  and  posterior  portions  of  the 
tympanum  were  each  filled  by  a  yellowish-white,  smooth,  rather 
flat  exostosis,  springing  from  the  inner  wall  and  extending  outwards 
to  the  inner  end  of  the  auditory  canal,  and  having  the  respec- 
tive segments  of  the  drum-head  stretched  firmly  over  them.  The 
outer  surfaces  of  these  growths  were  inclined  towards  each  other 
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nearly  at  a  right  angle,  the  central  thinner  portions  formed  the 
border  of  the  vertical  sulcus  of  gray  membrana  tympani  before 
mentioned.  A  probe  passed  along  the  anterior  and  posterior 
walls  of  the  auditory  canal  struck  the  tumors  upon  a  level  with 
the  annulus;  when  moved  to  the  centre  of  the  canal,  it  passed 
deeper  until  arrested  by  the  membrane  and  malleus  in  the  sulcus 
between  the  tumors,  and  upon  the  inner  tympanic  wall. 

Exostoses  in  the  tympanum  may  attain  a  certain  size  and  be- 
oome  stationary,  or  increase  until  they  destroy  the  conducting 
apparatus  and  cause  total  deafness.  They  are  dangerous  when 
associated  with  purulent  inflammation,  as  they  may  obstruct  the 
outward  flow  of  pus,  and  induce  mastoid  and  cerebral  disease. 

Treatment — ^Treatment  is  of  little  avail  for  the  removal  of 
exostoses  in  the  tympanum,  and  he  would  be  a  rash  surgeon,  who 
should  attempt  it  by  mechanical  means,  unless  it  was  a  question 
of  life  or  death. 

It  might  become  necessary  to  bore  through  or  chisel  away  an 
obstruction,  when  a  close  study  of  the  conditions,  and  the  princi- 
ples of  conservative  surgery  must  guide  the  man  upon  whom 
the  great  responsibility  falls.  Fortunately  the  occasion  is  ex- 
tremely rare. 

Any  disease  of  the  ear  should  be  treated  according  to  direc- 
tions given  elsewhere,  and  the  diathesis  of  the  patient  should  be 
duly  considered  in  the  selection  of  medicines. 

The  reader  is  referred  to  the  article  upon  exostoses  in  the  ex- 
ternal auditory  canal. 

Paralysis  of  the  Facial  Nerve. — This  complication  occurs 
occasionally  in  disease  of  the  ear.  The  nerve  passes  through  the 
Fallopian  canal  in  such  close  proximity  to  the  tympanum,  an- 
trum, and  mastoid  cells,  that  inflammation  in  these  cavities,  effu- 
sions into  the  cellular  spaces,  and  caries  of  the  temporal  bone  are 
liable  to  exert  pressure  upon  its  fibres,  and,  even,  to  destroy  their 
continuity. 

Periostitis  and  exostosis,  affecting  the  internal  auditory  meatus 
or  the  Fallopian  canal ;  the  use  of  strong  caustics  in  the  tympa- 
num, when  the  nerve  trunk  is  exposed  by  caries ;  traumatic  in- 
jury of  the  bone;  cerebral  disease,  and  tumors  have  caused  paral- 
ysis of  the  facial  nerve. 
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The  symptoms  of  paralysis  are  easily  recogniased,  and  varia- 
tions in  them  enable  one  to  determine  with  considerable  certainty 
the  locality  of  the  morbid  process  upon  which  the  lesion  depends. 

The  general  symptoms  are  paralysis  of  the.  side  of  the  faoei 
immobility  of  the  features  of  the  one^  in  strange  contrast  to  the 
mobility  and  expression  of  the  other  side ;  inability  to  close  the 
eyelids^  the  mouth  drawn  to  the  opposite  side,  the  cheek  re- 
laxed so  that  food  remains  between  it  and  the  teeth ;  occasion- 
ally, drooping  of  one-half  the  velum  palati,  pointing  of  the 
uvula  to  the  paralyzed  side,  and  tingling  and  defective  general 
and  special  sensibility  in  the  lateral  portion  of  the  tongue.  To 
these  may  be  added  deafness,  tinnitus,  and  a  heavy  feeling  in  one- 
half  of  the  head. 

Intra-cranial  disease  affecting  the  facial  will,  also,  injure  the 
softer  auditory  nerve.  There  will  then  be  paralysis  of  the  sta- 
pedius muscle ;  some  deafness  and,  perhaps,  tinnitus,  from  a  dis- 
turbance of  the  correlated  action  of  this  and  the  tensor  tympani 
muscle ;  relaxation  of  the  soft  palate,  paralysis  of  the  chorda 
tympani,  with  its  phenomena  of  numbness,  semi-lateral  loss  of 
taste,  and  increased  salivary  secretion ;  and  immobility  of  the 
auricular,  facial  and  other  muscles  to  which  the  fibres  of  the  por- 
tio  dura  are  distributed. 

Lesion  of  the  auditory  nerve  will '  be  apparent  by  partial  or 
complete  loss  of  hearing  of  the  tuning-fork,  vibrating  upon  the 
mastoid  and  vertex.  To  these  significant  symptoms  will  be  added 
paraljrsis  of  other  cranial  nerves,  or  such  disturbances  of  cerebral 
functions  as  to  render  the  diagnosis  easy. 

When  the  facial  and  auditory  nerves  furnish  the  characteristic 
symptoms  of  paralysis,  without  any  signs  of  cerebral  disorder, 
the  lesion  will  probably  be  found  in  the  internal  auditory  meatus. 

When  the  auditory  nerve  is  little  affected,  as  shown  by  the 
tuning-fork,  and  the  facial  with  its  chorda  tympani  is  paralyzed, 
the  lesion  will  be  in  the  Fallopian  canal,  between  the  internal 
auditory  meatus  and  the  place  where  the  chorda  is  given  off. 

When  with  paralysis  of  the  face,  the  chorda  tympani  is  unaf- 
fected, the  lesion  will  be  found  below  the  place  where  it  leaves 
the  facial. 

The  facial  is  sometimes  temporarily  paralyzed  by  exposure  to 
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severe  cold,  in  which  peripheral  fibres  only  are  supposed  to  be 
affected,  and  no  affection  of  the  bone  can  be  demonstrated.  There  is 
no  doubt  congestion  of  the  perineurinm  or  of  the  periosteum  in  th^ 
mastoid,  which  causes  pressure  upon  the  nerve  at  the  stylo-mastoid 
foramen,  or  a  little  ways  up  the  Fallopian  canal.  The  prognosis  de- 
pends much  upon  the  cause  of  the  paralysis,  but,  in  general,  is 
more  favorable  in  recent  than  in  chronic  cases,  in  youth  than  in 
mature  age,  in  the  strong  and  healthy,  than  in  the  strumous  and 
feeble.  Paralysis  from  cold,  acute  inflammation  in  the  tympa- 
num and  mastoid  cells,  and  application  of  strong  caustics  is  more 
amenable  to  treatment,  than  that  occasioned  by  trauma,  caries,  and 
intra-cranial  disease. 

li'ecUment. — No  special  treatment  is  recommended  for  the 
nerve,  but  that  most  appropriate  for  the  morbid  condition  con- 
nected with  the  paralysis  offers  the  best  prospect  of  a  cure. 

Mastoid  Disease. — The  mastoid  process  in  the  adult  consists 
of  a  shell  of  compact  bone,  inclosing  a  group  of  large  communi- 
cating cells,  which  extend  above,  behind,  below,  and  outside  of 
the  middle  ear  and  the  inner  end  of  the  external  canal.  The 
cells  on  a  level  with  the  tympanum  are  horizontal,  and  those  be- 
low them  are  arranged  perpendicularly. 

The  compact  tissue  is  covered  outside  by  periosteum,  and  the 
cellular  spaces  are  lined  by  a  periosteal  mucous  membrane,  con- 
tinuous with  that  of  the  tympanum  through  the  antrum  and 
other  openings  in  the  posterior  wall.  This  continuity  of  mucous 
surface  renders  the  mastoid  cells  liable  to  inflammation,  when- 
ever the  tympanum  is  thus  affected.  Probably  they  are  inflamed 
to  some  degi*ee  in  all  severe  cases,  as  mastoid  disease  has  occurred 
rarely  with  the  membrana  tympani  intact,  but  the  treatment  in- 
stituted for  the  middle  ear  disease  usually  relieves  the  mastoid 
complication  before  it  has  reached  a  stage  to  give  characteristic 
symptoms,  or  to  require  particular  attention.  The  results  are 
not  always  so  happy,  however,  and  the  secondary  inflammation 
goes  on  until  it  merits  a  special  designation,  as  mastoid  disease. 
Owing  to  a  rudimentary  condition  of  the  mastoid  in  children, 
they  are  subject  to  a  less  dangerous  affection  than  grown  people, 
which  usually  ends  in  caries  above  and  behind  the  external 
meatus. 
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It  cannot  be  affirmed  with  certainty,  that  inflammation  of  the 
mastoid  cells  ever  occurs  disconnected  from  a  morbid  state  of  the 
tympanum,  but  this  condition  may  vary  greatly  in  diflerent  in- 
dividuals, and  caries  of  the  temporal  bone  exist,  even,  without 
the  membrana  tympani  being  perforated. 

One  may  enumerate  as  causes  of  mastoid  disease :  acute  inflam- 
mation of  the  tympanum;  acute  exacerbation  of  chronic  inflam- 
mation ;  stuffing  of  the  cells  with  pus  and  the  debris  of  tympani^^ 
suppuration ;  purulent  inflammation  of  the  middle  ear,  with  ob- 
struction in  the  external  canal  to  the  escape  of  pus  on  account  of 
a  polypus,  a  sequestrum  of  bone,  an  acute  swelling  or  exostosis; 
and  caries  of  the  bone,  arising  in  broken  or  strumous  constitutions. 

The  symptoms  of  mastoid  disease  are  sufficiently  well  marked 
to  attract  early  attention.  During  the  course  of  one  of  the  aural 
diseases  above  mentioned,  owing  to  exposure  to  cold,  too  strong 
an  instillation  in  the  ear,  a  blow  upon  the  head,  or  some  of  the 
local  conditions  mentioned,  increased  congestion  of  the  mucous 
membrane  of  the  tympanum  and  mastoid  cells  supervenes.  Any 
discharge  that  has  previously  existed  from  the  auditory  canal 
diminishes  or  ceases,  not  always,  however ;  a  heavy  aching  pain 
begins  deep  in  the  ear  and  mastoid,  and  extends  to  the  occiput ; 
sharp  intermitting  pains  shoot  through  the  side  of  the  head ;  the 
skin  over  the  mastoid  becomes  red,  slightly  swollen,  and  sensitive 
to  the  touch,  and  the  patient  feels  chilly,  uncomfortable  and  sick. 

The  signs  of  acute  disease  may  now  subside,  owing  to  sponta- 
neous removal  of  the  cause,  or  to  the  general  treatment  adopted ; 
the  tissues  behind  the  auricle  may  lose  their  congestion,  and  the 
milder  symptoms  of  the  primarily  affected  tissues  become  prom- 
inent. 

A  free  incision  through  the  tissues  over  the  mastoid  may 
empty  the  engorged  vessels,  and  relieve  the  compression  of  the 
unyielding  periosteum,  so  that  amelioration  of  the  symptoms  may 
ensue,  and  the  mastoid  complications  gradually  disappear. 

The  symptoms  may  not  reach  a  higher  grade  than  I  have 
mentioned.  The  compact  surface  of  the  mammillated  process  may 
yield  to  the  pressure  from  the  exudation  within  the  cells,  the 
painful  and  dangerous  symptoms  disappear,  a  small  tract  of  bone 
become  carious,  the  purulent  products  pass  through  the  posterior 
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wall  of  the  auditory  canal  and  run  out  of  the  meatus^  or  distend 
the  tissues  upon  and  below  the  mastoid,  and  form  a  post-auricular 
abscess,  which  may  open  spontaneously,  or  soon  attract  the  sur- 
geon's knife. 

Unfortunately  some  casQS  do  not  follow  any  of  the  benign 
courses  sketched,  but  proceed  in  a  most  malignant  and  dangerous 
way.  The  tissues  behind  the  ear  and  upon  the  side  of  the  neck 
swell  more  and  more;  the  skin  becomes  deep  red,  shining  and 
(Edematous ;  the  parts  feel  doughy,  have  a  false  fluctuation  on 
deep  pressure,  owing  to  dropsy  of  the  cellular  tissue,  and  th^ 
auricle  is  pushed  out  from  the  head  sometimes  to  a  right  angle. 

The  pain  becomes  very  severe,  especially  at  night;  sharp  par- 
oxysmal pains  shoot  over  the  head  and  down  the  neck;  the 
facial  nerve  sometimes  becomes  paralyzed ;  the  affected  side  of  the 
head  is  hot  and  sensitive  to  the  touch ;  the  eyes  are  restless  and 
unnaturally  brilliant;  the  patient  feels  chilly  and  feverish  by 
turns,  and  is  often  covered  by  copious  sweat ;  the  pulse,  respira- 
tion and  temperature  are  increased ;  the  mouth  is  dry  and  parched; 
there  is  vertigo,  nausea,  and  sometimes  vomiting ;  the  intellect 
becomes  clouded  by  day,  and  delirium  lends  its  terrors  to  the  vain 
attempts  to  sleep;  thrombosis,  pyaemia,  meningitis  or  cerebral 
abscess  may  add  their  characteristic  symptoms  to  the  tout  ensem- 
ble ;  the  vital  powers  gradually  sink ;  a  torpor  creeps  over  the 
senses;  convulsions  and  coma  follow,  and  death  brings  a  blessed 
relief  to  the  n^lected  sufferer. 

These  cases  of  atrocious  suffering  are  most  common  in  adults, 
because  in  children  the  outer  shell  of  the  mastoid  is  soft  and  thin 
and  gives  way  soon,  while  in  mature  age  it  is  hard,  thick  and 
compact,  and  will  not  yield  to  pressure. 

The  severe  symptoms  are  caused  by  the  ever-increasing  inflam- 
matory exudation  and  suppuration  within  the  mastoid  cells  seek- 
ing to  force  a  free  outlet  through  the  bone.  This  matter  consists, 
in  the  early  stages  of  the  inflammation,  of  gelatinous  mucus  and 
red  pulpy  substance,  or  of  muco-pus;  then  as  the  cells  break 
down,  granular  matter,  scales  and  particles  of  bone  are  found 
mingled  with  it. 

There  may  be  mild  cases  of  mastoid  disease  without  injury  to 
the  bony  dissepiments  of  the  process,  but  usually  there  ensues  a 
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necrosis^  ranging  in  severity  from  the  destruction  of  a  few  cells, 
to  a  crumbling  down  of  the  whole  bony  apophysis. 

The  inflammatory  exudation  in  the  cellular  spaces  seeks  and  must 
have  an  outlet.  It  presses  in  every  direction  with  ever-increasing 
force.  This  causes  the  frightful  sufferings  and  constitutes  the  dan- 
ger. Failing  to  perforate  the  mastoid  outwards  by  carious  de- 
struction of  the  bone,  it  can  pass  inwards  to  the  lateral  or  petrosal 
sinus  and  cause  thrombosis  or  pyaemia,  or  backward  and  upward 
and  produce  meningitis,  cerebellar  or  cerebral  abscess. 

These  complications  are  usually  fatal,  and  their  characteristic 
symptoms  ought  to  be  quickly  recognized,  in  order,  to  make  a 
prognosis,  and  to  favor  an  unavoidable  euthanasia. 

The  proximity  of  the  mastoid  cells  to  the  lateral  sinus,  and  the 
emptying  of  the  mastoid  vein  and  other  venous  radicles  into  the 
sigmoid  portion  of  this  great  blood  channel,  render  the  passage  of 
inflammatory  products  into  it  an  easy  matter.  A  foreign  body 
introduced  into  a  bloodvessel  induces  coagulation  of  the  blood 
and  inflammation  of  the  endothelium.  Phlebitis  and  thrombosis 
are  thus  produced  near  the  place  of  entrance,  and  emboli  may  be 
washed  onwards  by  the  vital  fluid  and  set  up  decomposition  and 
septicaemia,  while  infarcted  capillaries  will  be  surrounded  by  py- 
emic abscesses  in  the  area  which  they  supply,  in  the  brain,  lungs, 
liver,  spleen,  joints,  or  elsewhere. 

Phlebitis  and  thrombosis  of  the  lateral  sinus  sometimes  de- 
velop from  inflammation  of  the  middle  ear,  without  the  mastoid 
cells  being  affected,  though  disease  of  the  process  is  the  usual 
cause. 

The  characteristic  symptoms  are  red,  painful,  dense  infiltration, 
and  oedematous  swelling  upon  and  behind  the  mastoid  and  down 
the  side  of  the  neck.  There  is  tenderness,  pain,  oedema  and 
swelling  along  the  jugular  vein ;  the  submaxillary  glands  are 
sometimes  swollen,  the  throat  sore,  and  swallowing  painful.  Pus 
forms  deep  in  the  tissues,  and  burrows  beneath  the  muscles  and 
fascia  of  the  neck,  even,  as  low  as  the  clavicle.  The  eyelids,  fore- 
head and  face  of  the  affected  side  sometimes  become  oedematoos 
or  erysipelatous ;  the  eyeball  becomes  inflamed,  the  pupil  dilated, 
and  the  optic  nerve  shows  choked  disk.  Should  the  neck  be 
little  affected  and  these  eye  symptoms  present,  it  would  be  reason- 
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able  to  suppose  the  phlebitis  confined  to  one  or  both  of  the  pe- 
trosal sinuses.  If  the  lateral  and  petrosal  sinuses  are  both  dis- 
eased^ the  ocular  signs  ought  to  be  markedly  increased.  The 
general  symptoms  of  this  complication  would  be  intense  pain  in 
the  side  of  the  head^  vertigo^  delirium^  nausea^  vomitings  great 
restlessness,  anxiety,  and  exhaustion. 

Py-SIMIA  complicates  most  cases  of  phlebitis  very  early,  so  that 
their  symptoms  become  mixed.  The  decomposed  matter  which 
has  excited  disease  in  a  sinus  may  pass  on  with  the  blood  cur- 
rent ;  other  infectious  particles  may  enter  other  vessels  through 
the  many  channels  of  communication  between  them  and  the  dis- 
eased centre;  emboli  may  be  broken  from  a  thrombus  and  washed 
onwards,  and  the  lymphatics  of  the  ear  and  neck  may  suck  up  the 
morbid  juices,  and  carry  them  down  to  mingle  with  the  pur- 
ple current  of  the  vena  cava. 

Then  shivers  creep  over  the  body ;  there  are  flashes  of  heat, 
with  brighfr-red  cheeks  and  hot  head,  followed  by  cold  drenching 
sweats;  there  is  loss  of  appetite,  great  thirst,  dry  tongue  and 
mouth,  an  earthy  jaundiced  skin,  and  the  stupor  of  typhoid 
fever.  Sudden  dyspnoea  indicates  the  lodgement  of  an  embolus 
in  the  lungs;  sharp  pains  in  the  brain,  liver,  spleen  and  muscles, 
and  the  appearance  of  purpuric  spots  upon  the  face,  neck  and 
trunk  are  signs  of  obstructed  capillaries  by  the  emboli.  The 
strength  rapidly  declines ;  a  busy  mild  delirium  supervenes ;  the 
pulse  becomes  thready ;  the  stupor  merges  into  coma,  and  death 
claims- the  sufferer. 

Meningitis  is  a  more  frequent  attendant  of  ear  disease  than 
phlebitis  or  pysemia,  and  very  often  accompanies  these  complica- 
tions. 

Simple  meningitis  from  ear  disease,  unattended  by  phlebitis, 
thrombosis  and  pysemia,  is  much  more  frequent  in  children  than 
in  adults;  probably  on  account  of  the  tender  sensibility  of  a 
child's  nervous  system,  and  the  slight  barriers  between  his  tym- 
panum and  the  dura  mater  covering  the  temporal  bone.  It  is 
often  a  sequela  of  caries,  and  this  is  most  common  in  children, 
who  furnish  the  greatest  percentage  of  scrofulous  and  enfeebled 
constitutions.    Before  adult  life  is  reached,  disease  has  decimated 
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their  ranks^  and  consigned  a  large  proportion  to  sleep  beneath  the 
daisies. 

In  nervous^  bilious^  and  robust  indivi<luals,  inflammatory  pro- 
ducts Qonsolidate  readily  by  the  fibrin  they  contain^  and  thus  tis- 
sues are  covered,  and  channels  of  transmission  to  other  parts  are 
closed,  so  that  disease  is  confined  to  a  limited  area.  This  is 
proved  by  the  many  cases  of  purulent  middle  ear  disease  in  such 
constitutions,  which  exist  for  years  without  doing  much  damage 
to  neighboring  tissues.  In  enfeebled  and  strumous  persons,  the 
blood  is  deficient  in  fibrin,  or  the  fibrin  has  lost  its  plasticity  and 
power  of  fibrillation  ;  effusions  and  inflammatory  exudations  re- 
main liquid  and  gelatinous ;  they  readily  decompose,  and,  not 
only,  do  not  close  tissues  and  vessels  against  absorption,  but  de- 
generate and  augment  the  purulent  products,  and  increase  the 
means  and  the  danger  of  infection. 

Meningitis  is  ushered  in  by  rigors  or  convulsions;  there  is  ver- 
tigo, irritability,  restlessness,  intense  throbbing  headache,  and 
violent  delirium ;  the  face  is  alternately  red  and  pale ;  there  is 
painful  sensibility  to  light  and  sound ;  the  teeth  are  ground  to- 
gether ;  the  eyes  are  red,  brilliant,  staring,  and  sometimes  crossed ; 
the  pupils  are  contracted,  and  the  ophthalmoscope  shows  choked 
disk  or  neuro-retinitis.  There  is  full  hard  pulse,  retracted  abdo- 
men with  constipation,  muscular  twitchings  and  stiffness  of  the 
neck  and  limbs,  considerable  fever,  and  the  cri  eno^kaUque. 

The  cerebral  symptoms  increase  in  violence,  exhaustion  rapidly 
ensues,  a  stupor  creeps  over  the  senses,  collapse  and  coma  super- 
vene, and  a  convulsion  generally  marks  the  close  of  life. 

Cerebral  Arsoess  arises  from  purulent  inflammation  of  the 
ear  oftener  than  from  any  other  cause.  About  one-third  of  the 
cases  have  this  origin,  and  caries  of  the  temporal  bone  frequently 
accompanies.  Cases  may  occur  with  ear  disease,  but  independ- 
ently of  it,  as  from  a  blow  or  injury  of  the  skull. 

The  abscess  may  be  in  the  pons,  peduncle,  cerebellum  or  cere- 
brum. A  careful  comparison  of  the  physiology  of  the  nervous 
system,  with  the  neural  symptoms  present,  may  sometimes  guide 
one  to  the  seat  of  the  lesion.     In  many  cases,  the  seat  of  an  ab- 
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scess  can  only  be  surmised,  even,  when  the  symptoms  are  ooncla- 
sive  of  the  presence  of  one  in  the  brain  case.   An  abscess  of  large 
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size  may  exist  in  the  brain  and  give  few  signs  of  its  presence.  A 
whole  hemisphere  has  been  occupied  by  one,  yet,  the  victim  has 
been  able  to  go  about  his  business  as  usual,  until  the  sudden  taking 
off. 

The  symptoms  of  the  disease  may  develop  slowly  or  suddenly. 
I  will  mention  the  most  important.  These  are  rigors,  malaise, 
emaciation,  nausea,  vomiting,  attacks  of  syncope ;  slow  full  pulse, 
intermitting  or  persistent ;  deep  pain  in  the  head,  impaired  intellec- 
tuation,  dilated  or  immovable  pupils,  impaired  hearing  and  sight, 
oppression,  stupor,  delirium,  weakness  of  limbs ;  increase  of  earthy 
and  alkaline  phosphates,  and  diminution  of  the  chlorides  in  the 
urine;  paralysis  of  one  or  more  cerebral  nerves;  hemipl^ia  or 
parapl^a ;  and  convulsions,  coma,  collapse  and  death. 

Diagnosis  of  mastoid  disease  cannot  be  difficult  to  one  who  has 
followed  my  description.  The  pain  is  deep,  severe,  and  radiat- 
ing ;  the  tissues  over  the  mastoid  may  be  not  much  affected,  but 
generally  are  boggy  and  sensitive ;  the  discharge  from  a  suppu- 
rating tympanum  frequently  ceases  almost  entirely  with  the  onset 
of  the  acute  complication;  the  constitutional  disturbance  is 
marked ;  the  subjective  symptoms  are  often  more  severe  than  the 
objective  would  seem  to  warrant.  When  relief  from  severe  pain 
does  not  follow  from  a  warm  douche  and  a  proper  paracentesis  of 
the  drum-head,  during  an  acute  inflammation  of  the  tympanum, 
and  there  is  no  painful  inflammation  of  the  auditory  canal,  one 
is  justified  in  a  diagnosis  of  mastoid  disease. 

Treatment. — ^The  auditory  canal  should  be  examined  and  any 
obstruction  to  the  outward  flow  of  pus  from  the  tympanum  re- 
moved in  all  cases.  A  hot  aural  douche  with  the  fountain  syringe 
should  be  given,  and  Aconite  tincture  administered  internally,  a 
drop  every  hour,  till  relief  comes,  or  its  pathogenetic  symptoms 
are  produced.  The  patient  should  be  kept  warm  and  quiet  in 
bed. 

Capsicum  has  been  highly  extolled  for  early  stages  of  mastoid 
disease,  but  I  think  it  should  only  take  the  place  of  Aconite  in 
the  milder  cases.  Belladonna  will  be  found  frequently  indicated. 
If  the  swelling  is  slight,  wrap  the  side  of  the  head  with  sheet 
cotton ;  if  it  is  considerable,  apply  a  warm  flaxseed-meal  poul- 
tice, and  wait,  especially,  if  the  patient  be  young  and  strumous. 
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Some  of  these  cases  undergo  resolution  rapidly.  It  requires 
sound  judgment  to  determine  how  long  to  defer  surgical  relief, 
and  when  it  is  imperatively  necessary.  During  the  period  of 
delay,  the  medicines,  the  symptomatology  of  which  has  been 
already  outlined,  should  be  compared,  and  the  newest  symptoms 
of  disease  combated  by  them. 

If  the  symptoms  increase  in  violence,  the  redness  and  swelling 
over  the  mastoid  augment,  and  the  suffering  becomes  unbearable, 
do  not  mask  it  by  the  dangerous  narcotism  of  Morphia  or  Chloral, 
but  anaesthetize  the  patient,  and  make  an  incision  down  to  the 
bone.  This  should  be  from  half  an  inch  to  an  inch  and  a  half 
long,  according  to  the  thickness  of  the  tissues,  parallel  to  the  at- 
tachment of  the  auricle,  and  over  the  rounded  projection  of  the 
mastoid  and  the  summit  of  the  swelling.  It  should  begin  on  a 
level  with  the  upper  attachment  of  the  auricle,  and  extend  down- 
wards in  the  direction  of  the  sterno-cleido-mastoid  muscle. 

The  tissues  are  generally  quite  thick,  and  a  small  bistoury  is 
almost  buried  before  the  bone  is  reached.  Cut  deep,  but  not 
below  the  mastoid  except  for  an  abscess.  Then  encourage  free 
bleeding ;  compress  or  practice  tension  on  the  posterior  auricular 
artery,  if  it  happens  to  be  cut  and  bleeds  too  freely ;  wash  the 
parts  clean,  examine  the  bone,  put  a  tent  of  twisted  lint  dipped 
in  carbollzed  oil  {Acid.  CarboL  gr.  v.,  OL  Olivoe  Sj)  in  the  wound, 
if  thought  necessary,  and  cover  by  a  flaxseed  poultice. 

I  do  not  like  leeches ;  I  think  they  do  harm  by  their  wounds 
of  the  skin,  and  the  local  irritation  thus  produced.  Their  action 
is  Dot  profound  enough  to  influence  the  true  seat  of  the  disease. 
The  incision  reveals  the  condition  of  the  bone,  relieves  tension, 
and  diminishes  the  congestion  without  and  within  the  process. 

In  case  there  is  only  a  periostitis  of  the  outer  surface  of  the 
mastoid,  readily  recognized  by  the  red  or  bluish  congestion  of  the 
periosteum,  and  its  loose  attachment  to  the  bone,  or  this  state  is 
united  to  inflammation  within  the  cells,  the  diminished  conges- 
tion from  the  bleeding,  and  the  relief  of  tension  from  cutting 
through  the  periosteum,  assisted  by  poulticing  and  the  appro- 
priate medicine  may  cause  the  disease  to  subside.  Again,  there 
may  be  a  post-auricular  abscess  and  necrosis  of  the  outer  surface 
of  the  apophysis,  and  a  discharge  of  pus  and  pieces  of  bone  from 
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the  incision^  and  proper  medication  may  induce  cessation  of  the 
severe  symptoms  and  recovery. 

Sometimes  after  the  abscess  has  been  evacuated,  a  probe  will 
demonstrate  a  carious  tract,  leading  from  the  surface  into  the 
inner  end  of  the  auditory  canal  or  the  tympanum.  Then  the 
dangerous  symptoms  will  disappear,  and  one  should  drill  and 
scrape  out  the  dead  bone,  make  a  free  communication  with  the 
canal  or  ear,  use  antiseptic  injections,  and  go  on  with  the  local 
and  constitutional  treatment. 

The  clinical  reports  appended  to  this  article  will  throw  further 
light  upon  the  various  phases  of  mastoid  disease.  I  come  now  to 
consider  those  cases,  where  neither  the  incision  nor  any  treatment 
sketched  above  will  relieve  the  severe  symptoms,  which  evidently 
depend  upon  inflammation  within  the  mastoid  cells. 

The  pent-up  fluid  within  the  bone  must  have  an  artificial  out- 
let or  it  will  make  one,  probably,  inwards  as  already  described. 
Nature  has  shown  us  by  carious  openings  out  through  the  mas- 
toid the  proper  thing  to  do — to  perforate  the  compact  surface  by 
knife,  drill  or  trephine,  and  thus  reach  and  liberate  the  impris- 
oned exudation.  The  operation  is  an  established  one,  and  its 
beneficial  results  beyond  question,  yet,  as  Burnett  so  eloquently 
says,  "Men  have  been  allowed  to  die  with  no  better  effort  for 
their  rescue,  than  a  poultice  bound  over  the  bony  cavities  in  which 
lay  the  cause  of  their  dissolution.'' 

The  mastoid  should  be  trephined  in  all  cases  in  which  its  outer 
surface  is  intact,  and  the  severe  symptoms  continue  after  a  free 
incision  has  been  made.  The  patient  must  be  profoundly  anaes- 
thetized. The  incision  having  previously  been  made,  it  must  be 
enlarged  if  thought  necessary,  and  the  periosteum  dissected  up 
from  the  bone  at  and  around  the  place  selected  for  perforating  it. 

The  exact  spot  for  the  point  of  the  instrument  should  be  on  a 
level  with  the  upper  wall  of  the  external  auditory  meatus,  one- 
quarter  of  an  inch  behind  the  attachment  of  the  auricle.  If  the 
patient  is  young,  or  the  mastoid  is  soflened  by  disease,  a  firm- 
bladed  mastoid  knife  may  be  sufficient  to  pierce  the  bone,  and  a 
probe  will  break  a  passage  inwards  to  the  antrum.  In  other  cases 
Buck's  trephine  and  drills  will  be  found  necessary. 

The  sides  of  the  wound  should  be  held  apart  by  retractors. 
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The  trephine  should  be  directed  ioward,  forward  and  upward 
against  the  bone,  and  be  worked  firmly  and  gently  until  a  yield- 
ing is  felt  to  the  boring.  Then  substitute  one  of  the  drills  for 
the  trephine  and  proceed  cautiously.     In  a  turn  or  two,  the  cells 
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Mastoid  Knife. 


will  beopened,  and  a  red  pulpy  substance  or  pus  escape,  or,  per- 
haps, nothing  at  all. 

Two  accidents  are  to  be  apprehended :  opening  the  lateral  sinus, 
if  the  instrument  goes  too  low  and  deep,  or  there  is  a  malposition 


Buck'b  Tbephihe  ahd  Dbills. 

of  the  blood  channel ;  opening  the  middle  cerebral  fossa  and  in- 
juring the  membranes  of  the  brain,  if  theinstrnment  goes  too  high 
or  deep.  The  directions  for  using  the  instrument  must  be  fol- 
lowed closely,  then  one  will  have  only  a  malformation  to  fear. 
The  lateral  sinus  is  higher  than  the  normal  position  in  only  two 
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or  three  per  cent,  of  skulls^  so  the  chances  of  perforating  it  by  an 
operation  such  as  described  is  rare. 

The  thickness  of  the  compact  substance  of  the  mastoid  at  the 
point  of  operation  averages  in  adult  life  one-fiflkh  of  an  inch,  but 
it  may  be  much  thicker,  especially,  if  there  is  hyperostosis  or 
sclerosis.  In  children  the  shell  is  thin,  the  cells  small,  and  the 
process  undeveloped,  so  that  the  operation  is  very  rarely  required. 

After  the  opening  has  been  made  into  the  cells,  whether  or  not 
there  is  any  discharge,  inject  them  gently  with  a  little  warm  water 
medicated  by  a  few  drops  of  carbolic  acid,  in  order  to  wash  out 
inflammatory  products,  and  to  clear  a  free  passage  from  the  mas- 
toid opening  through  the  cells  and  middle  ear  to  the  auditory 
canal.  Injections  should  be  made  twice  a  day,  if  there  is  con- 
siderable discharge  from  the  parts.  The  first  injection  may  not 
pass  through  to  the  ear,  but  the  second  or  third  probably  will, 
and  the  fluid  occasionally  may  flow  through  the  Eustachian  tube 
to  the  throat.  The  pressure  of  the  water  often  causes  pain  and 
vertigo  of  transient  duration ;  these  symptoms  should  caution  the 
operator  to  be  more  gentle.  If  inspissated  pus,  granular  matter  or 
particles  of  bone  block  the  passage,  remove  them  by  a  probe  and 
curette,  and  scrape  out  and  remove  any  dead  bone  or  cell  walls 
that  obstruct  the  discharge.  A  curette  that  I  designed  and  had 
made  to  order  by  Geo.  Tiemann  &  Co.,  New  York  city,  has 

proved  very  serviceable. 

Fio.  82. 


Mastoid  Curette  (half  size). 

Keep  a  tent  of  lint  wet  with  carbolized  oil  in  the  wound,  cover 
the  mastoid  region  by  a  warm  flaxseed  poultice,  stop  the  aneesthetic, 
and  by  keeping  the  room  dark  and  silent,  encourage  that  blessed 
sleep  which  frequently  follows  anaesthesia. 

The  patient  ought  to  lie  with  the  head  turned  toward  the  dis- 
eased mastoid  to  favor  discharge ;  he  should  be  protected  from  all 
physical  and  mental  excitement,  and,  if  cerebral  symptoms  do  not 
forbid,  have  a  comfortable  dose  of  milk  punch. 

I  take  it  for  granted,  that  relief  from  the  severe  and  dangerous 
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symptoms  follow  the  operation.  During  the  less  active  treatment, 
Cinchona^  Calearea  phos.,  Hepar,  Kali  hydriod.,  Mercarius,  and 
Silicea  should  be  compared,  and  the  most  appropriate  medicine  for 
the  case  administered.  When  there  are  no  longer  any  signs  of 
osseous  disease,  the  swelling  has  all  subsided,  the  injection  returns 
clean  from  the  mastoid,  and  the  middle  ear  disease  is  doing  well, 
the  opening  in  the  bone  and  soft  tissues  should  be  encouraged  to 
heal  by  leaving  off  the  poultices,  and  applying  astringent  and 
stimulating  washes. 

If  the  operation  does  not  bring  relief  from  the  terrible  suffer- 
ing, it  is  just  to  conclude,  that  one  or  more  of  the  complications 
already  described  exists.  A  careful  consideration  of  the  morbid 
symptoms  presented  will  probably  lead  to  a  correct  diagnosis  of 
phlebitis,  pyaemia,  cerebral  abscess  or  meningitis,  and  a  very  grave 
prognosis. 

Here,  the  better  educated  the  physician,  the  deeper  does  the  iron 
enter  his  soul,  because  of  the  powerlessness  of  medical  science 
and  art  in  the  presence  of  death.  He  can  hope  against  hope,  and 
do  something  for  his  patient,  even,  if  it  be  but  to  smooth  the  path- 
way heavenward. 

Phlebitis  and  thrombosis  modify  the  aural  symptoms  so  as  to 
require  special  consideration.  In  the  early  stages.  Belladonna  will 
suit  the  totality  of  symptoms  admirably,  and  should  be  given  in 
full  doses  of  the  tincture.  Hepar  is  useful  when  the  cerebral 
symptoms  are  mild,  the  tissues  of  the  neck  are  boggy,  and  tend- 
ing to  suppurate;  pus  should  be  liberated  by  incision  as  soon  as 
detected.  If  there  is  evidence  of  much  obstruction,  as  shown  by 
oedema  about  the  face  and  side  of  the  neck,  Mercurius  should  be 
administered  freely,  on  account  of  the  plastic  deposit  and  the  ac- 
companying neuro-retinitis.  When  erysipelas  occurs,  or  typhoid 
symptoms  become  prominent,  Rhus  tox.  tincture,  a  drop  every 
hour  or  two,  and  liberal  doses  of  milk  punch  may  help  the  pa- 
tient in  his  terrible  extremity. 

When  pyaemia  adds  its  symptoms  to  those  of  phlebitis,  a  sup- 
porting treatment  by  concentrated  beef  tea  and  milk  punch  be- 
comes still  more  necessary.  For  internal  medicines,  I  would  rely 
upon  Arsenicum,  Arnica,  Cinchona,  Crotalus,  Lachesis  and  Rhus, 
with  an  intercurrent  medicine  now  and  then  for  special  symptoms. 
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The  disease  is  blood  poisoning  by  septic  elements  from  the  aural 
region.  The  pysemic  fermentation  is  analogous  to  those  processes 
produced  in  the  blood  by  the  introduction  of  snake  poisons^  and^ 
as  it  is  unlikely  that  two  fermentative  processes  can  exist  at  the 
same  time,  as  the  vinous  and  acetous^  for  instance ;  it  is  probable 
that  in  an  animal  virus  will  be  found  the  antidote  to  pyaemia. 
Since  attempts  to  arrest  pyaemia  by  other  medicines  generally  fail; 
it  would  be  proper  to  experiment  in  this  direction. 

Meningitis  should  be  treated  with  ice-caps^and  the  patient  kept 
in  a  quiet,  dimly  lighted  room.  Belladonna  is  the  most  useful 
medicine  in  the  early  stages.  Bryonia  is  required  when  stupor 
and  other  signs  of  cerebral  effusion  appear,  and  Apis  is,  also, 
recom mended.  Mercurius  should  be  given,  when  the  severe  symp- 
toms are  mitigated,  as  it  has  the  reputation  of  being  the  only 
medicine  that  has  cured  genuine  meningitis.  Prof.  Alfred  Stills, 
of  the  University  of  Pennsylvania,  teaches  that  cases  of  menin- 
gitis all  die ;  if  a  case  recovers,  he  believes  the  diagnosis  has  been 
incorrect.  This  is  an  exti*eme  view,  because  post-mortems,  after 
death  from  other  diseases,  frequently  show  traces  of  old  menin- 
gitis. 

Cerebellar  and  cerebral  abscesses  are  very  difficult  of  diagnosis ; 
when  their  presence  is  recognized,  one  can  only  follow  an  expectant 
course,  as  far  as  they  are  concerned,  and  prescribe  the  medicine 
and  adopt  the  local  treatment  indicated  by  the  totality  of  symp- 
toms. Hepar,  Mercurius,  Phosphorus,  and  Silicea  would  seem 
most  applicable. 

In  the  terrible  sufferings  of  mastoid  disease  and  its  complica- 
tions, if  it  is  found  necessary  to  use  an  anodyne,  I  would  prefer 
Hydrate  of  chloral  {Chloral  hydrate),  in  repeated  doses  of  10  grs., 
dissolved  in  Syrup  of  lemons  {Syrupus  Limonis)^  to  Opium  or 
any  of  its  preparations.  Chloral  causes  anaemia  of  the  brain,  and 
may  thus  lessen  inflammation,  while  Opium  produces  hyperaemia 
and  venous  stagnation,  which  would  aggravate  the  disease. 

Caries  of  the  Temporal  Bone. — Caries  is  sometimes  a  cause, 
sometimes  a  consequence  of  mastoid  disease,  and  is  naturally 
associated  with  it;  but  because  it  occurs  in  all  parts  of  the  tem- 
poral bone,  I  have  given  it  a  separate  article.    The  disease  differs 
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at  different  ages,  on  account  of  variations  in  the  development 
and  density  of  the  bone,  and  is  common  in  childhood,  rare  in 
adult  life.  In  a  private  and  hospital  ear  practice  of  ten  years, 
I  have  seen  only  about  half  a  dozen  cases  in  adults. 

Scrofula  is  generally  the  predisposing  cause,  and  suppuration 
in  the  tympanum  the  exciting  one.  Decomposing  pus,  remaining 
in  contact  with  the  mucous  membrane  of  the  tympanum,  may 
cause  ulceration  and  caries  of  the  ossicles  and  of  any  part  of  the 
tympanic  walls.  Matter  gains  access  to  the  mastoid  cells  fit>m 
the  middle  ear,  especially,  in  children,  and  remains  there  until 
the  bone  becomes  diseased,  when  it  escapes.  Especially  is  this 
the  ease,  when  inspissated  pus,  a  nearly  intact  or  adherent  drum- 
head, a  polypus,  an  exostosis  or  acute  swelling  in  the  auditoiy 
canal  prevent  the  free  escape  of  tym{)anic  products. 

In  other  cases,  the  temporal  bone  fails  in  its  nutrition,  the 
cells  break  down  and  cause  purulent  inflammation  beneath  and 
in  the  covering  mucous  membrane  and  periosteum. 

In  rare  instances,  caries  may  exist  in  the  walls  of  the  tym- 
panum, with  the  drum-head  imperforate  and  healthy. 

The  dise&se  sometimes  goes  on  in  the  bone,  producing  hyper- 
trophy and  thickening  of  the  overlying  membranes,  and  sclerosis 
of  neighboring  parts.  Eventually  an  opening  occurs  somewhere, 
and  the  ulceration  products,  consisting  of  pus,  shreds  of  tissue 
and  particles  of  bone,  are  discharged  outward  through  the  tym- 
panum and  auditory  canal,  through  the  surface  of  the  temporal 
bone,  or  inwards  to  the  sinuses  and  brain. 

A  rich  development  of  granulation  tissue  sometimes  with 
polypi  accompanies  caries,  often  filling  the  cavities  with  red 
masses  bathed  in  pus. 

Caries  occurs  in  the  walls,  the  roof  and  floor  of  the  tympanum. 
In  the  inner  wall,  it  sometimes  sets  the  stapes  free,  converts 
the  foramen  ovale  and  rotundum  into  one  large  ragged  hole, 
breaks  down  the  loose  cellular  tissue  around  the  denser  bony 
labyrinth  and  forms  it  into  one  or  more  sequestra^  and  promotes 
their  discharge  outwards.  The  cochlea,  the  whole  internal  ear, 
and,  indeed,  the  major  part  of  the  temporal  bone  have  been  re- 
moved by  the  ulcerative  process  in  the  osseous  and  soft  tissues. 

Of  course,  phlebitis,  thrombosis,  pysemia,  meningitis,  and  cere- 
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bellar  aad  cerebral  abecees  are  frequent  complicatioDs  of  such 
■  deatructive  ravages. 

Deafness  is  marked  in  cases  where  the  cochlea  has  alone  been 
exfoliated,  and  is  total,  when  the  labyrinth  has  become  a  seques- 
trum or  has  been  extruded. 

Caries  of  the  posterior  portion  of  the  tympanum  frequently 
causes  paralysis  of  the  facial  nerve  by  pressure  and  neuritis;  yet 
extensive  ulceration  of  the  bone  about  the  nerve  may  exist,  and 
the  Fallopian  canal  lose  much  of  its  isolating  walls  without 
affecting  the  structure  or  function  of  the  nerve. 

The  floor  of  the  tympanum  is  rarely  attached  by  caries,  but 
cases  are  upon  record,  which  have  resulted  in  ulcer^oa  into  the 
carotid  canal,  and  the  jugular  fossa,  and  have  caused  death  by 
hemorrhage. 

Fig.  83. 


Cariks  op  the  Temporal  Bone  (ToTiibee). 

A  favorite  place  for  caries  is  in  the  lamella  of  bone  above  the 
tymi>anic  mcmbraue,  between  the  head  of  the  malleus  and  the 
externa]  canal.  I  lately  bad  a  case  of  this  kind  in  a  youth  of 
seventeen  years.  When  he  inflated  the  ear,  a  drop  of  muco-pus 
bubbled  over  the  upper  edge  of  the  membrane,  behind  the  short 
process  of  the  malleus.  A  bent  probe  showed  a  very  small  cari- 
ous cavity  just  above,  and  involving  the  annulus  tympanicus. 

The  Fallopian  tube  and  the  internal  auditory  meatus  are  occa- 
sionally the  seats  of  caries. 

The  horizontal  cells  of  the  undeveloped  mastoid  process  of 


308  THB    HUMAN    BAR    AND   ITS   DISEASES. 

infants  are  frequently  affected  by  caries,  and  an  opening  takes  place 
usually  in  the  squamous  portion  of  the  bone,  above  and  behind 
the  meatus.  The  upper  boundary  of  these  cells,  continuous  with 
the  roof  of  the  middle  ear,  is  quite  thin  and  prone  to  ulceration, 
which  frequently  causes  meningitis  and  cerebral  abscess. 

Another  favorite  carious  outlet  is  forward  through  the  inner 
portion  of  the  posterior  wall  of  the  auditory  canal.  The  bony 
wall  of  the  canal  yields,  pus  bursts  the  dermic  covering  and  runs 
out  of  the  external  meatus,  leading  one  to  believe  it  comes  from 
ordinary  suppuration  of  the  tympanum. 

The  mastoid  process  of  adults,  consisting  of  rows  of  horizontal 
cells  above  and  vertical  cells  below,  becomes  carious  from  acute 
inflammation  within  the  cells,  from  the  slow  imperfect  subacute 
inflammation  of  scrofula  or  tuberculosis,  and  from  periostitis  of 
the  outer  surface.  Portions  of  the  bone  are  surrounded  or  cat 
off  from  nutrition  by  the  ulcerative  process ;  they  become  ne- 
crosed and  form  sequestra,  which  undergo  slow  absorption,  or  are 
discharged  through  sinuses  or  abscesses. 

The  size  and  shape  of  sequestra  will  sometimes  indicate  their 
origin.  When  the  outer  compact  tissue  will  not  yield,  the  cari- 
ous process  with  its  pus  and  debris  may  work  in  other  directions, 
and  produce  one  or  more  of  the  terrible  complications  mentioned 
under  mastoid  disease. 

The  bone  sometimes  undergoes  caseous  d^neration,  and  though 
presenting  the  outward  form,  is  easily  cut ;  the  caries  may  con- 
tinue for  a  long  time,  and  the  bone  gradually  shrink  from 
molecular  disintegration ;  or  a  sequestrum  may  be  isolated  and 
dischai^ed,  and  recovery  follow  rapidly. 

Repair  begins  by  granulations  filling  up  the  cavities ;  these  de- 
velop into  cicatricial  connective  tissue,  which  gradually  changes 
into  dense  eburnated  osseous  structure  by  deposition  of  lime-salts, 
and  a  depression  remains  in  the  bone,  if  the  opening  has  been 
outward.  Sometimes  the  channels  and  cavities  formed  by  the 
disease  persist,  and  become  lined  by  a  smooth  non-secreting  mem- 
brane, resembling  an  ingrowth  of  skin  such  as  is  seen  in  the  tym- 
panum of  some  cured  cases  of  purulent  inflammation. 

The  symptoms  of  caries  of  the  temporal  bone  vary  with  the 
part  attacked,  and  some  of  them  have  been  enumerated  in  the 
foregoing  paragraphs.     In  most  cases,  purulent  inflammation  of 
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the  tympanum  is  present  and  masks  the  mild  caries  within  the 
tympanum  or  external  canal.  Caries  of  the  inner  tympanic  wall 
has  been  recognized  through  a  healthy  and  imperforate  mem- 
brana  tympani. 

If  the  seat  of  the  disease  can  be  seen,  one  will  notice  an  ulcera- 
tion, bordered  by  raised  edges  and  large  granulations.  A  probe 
passed  over  the  base  of  the  ulcer,  or  pushed  into  a  fistula  that 
may  open  into  it,  will  transmit  the  rough,  grating  feeling  of  dis- 
eased bone.  When  the  locality  of  the  lesion  is  suspected,  but 
cannot  be  seen,  a  probe  bent  at  different  angles  may  be  gently 
applied  to  various  parts  in  exploration.  Probing  in  the  tym- 
panum is  delicate  business,  and  should  only  be  attempted  under 
good  illumination  by  one  who  knows  the  dangers. 

The  discharge  from  carious  bone  is  brown  and  offensive,  and 
it  contains  little  dark  osseous  particles,  which  may  be  recognized 
by  the  microscope. 

In  coarse  caries,  ulceration,  fistula,  and  abscess,  the  easily  felt 
crepitation  of  the  probe  upon  the  bone,  and,  perhaps,  the  pres- 
.ence  of  a  movable  sequestrum  are  pathognomonic  symptoms. 

There  is  some  fever  and  evidence  of  constitutional  irritation  in 
most  cases  of  caries.  The  cheeks  show  red  in  surrounding  pale- 
ness ;  the  side  of  the  head  is  hot ;  chilliness,  flushes  of  heat,  and 
copious  sweats  alternate ;  the  mind  is  peevish,  and  sleep  uneasy. 
A  slight  pain  or  de^p  heavy  aching  is  felt  in  the  aural  region  ; 
deafness  in  some  degree  exists ;  tinnitus,  throbbing,  and  vertigo 
may  occur ;  the  mastoid  process  and  auditory  canal  becomes  red, 
tender  and  oedematous ;  and  to  these  may  be  added  any  of  the 
grave  symptoms  mentioned  under  mastoid  disease  and  its  compli- 
cations. 

The  prognosis  will  depend  upon  the  age  of  the  patient,  and 
the  situation  and  extent  of  the  caries.  Children  often  throw  off 
large  pieces  of  necrosed  bone,  and  have  the  disease  for  a  long 
time,  yet,  finally  recover. 

Adults  die  from  less.  They  are  ipore  liable  to  complications^. 
The  deeper  the  caries  extends  into  the  bone,  the  greater  the  danger 
to  audition  and  life.  The  outlook  is  always  unpromising,  and  a 
guarded  opinion  should  be  given. 

TreaJtmeni, — In  all  cases  of  this  disease,  early  and  constant 
treatment  is  imperatively  demanded.     Though  caries  sometimes 
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occurs  in  the  temporal  bone  primarily  without  any  disease  of  the 
ear,  and,  again,  during  the  proper  treatment  of  an  aural  affection, 
as  already  mentioned ;  a  large  majority  of  the  cases  arise  from 
chronic  purulent  inflammation  of  the  tympanum,  which  has  not 
been  treated  at  all,  or  in  such  a  slipshod  manner  as  to  have  had 
little  effect  in  checking  the  disease. 

The  auditory  canal  should  be  cleared  of  all  obstructions;  siniises 
enlarged,  if  necessary,  and  emptied  of  inspissated  pus  and  debris 
of  osseous  tissue ;  the  membrana  tympani  incised  freely,  if  it  is 
retaining  inflammatory  products  in  the  tympanum  or  mastoid 
cells ;  large  granulations  and  polypi  twisted  off  or  evulsed ;  ab- 
scesses lanced  and  evacuated,  and  movable  sequestra  gently  re- 
moved. A  douche  of  warm  carbolized  water  should  be  directed 
into  the  auditory  canal,  sinuses,  and  carious  cavities  of  the  bone, 
until  every  particle  of  matter,  blood  or  loose  osseous  tissue  is 
washed  away. 

When  the  seat  of  caries  can  be  reached,  and  the  anatomical 
relations  do  not  forbid,  the  dead  bone  should  be  scraped  away  by 
the  mastoid  curette,  until  the  healthy  bone  is  reached.  Small 
spotQ  of  caries  upon  the  wall  of  the  tympanum  and  in  the 
canal,  treated  in  this  manner,  and  then  touched  with  a  little  pure 
carbolic  acid,  granulate  and  close  readily.  When  there  is  caries 
of  the  surface  of  the  mastoid,  with  a  sinus  inward  or  forward,  a 
free  opening  should  be  maintained  through  the  soft  tissues,  the 
dead  bone  scraped  out  as  much  as  is  considered  safe,  and  a  probe 
passed  cautiously  in  different  directions  towards  the  tympanum, 
and  the  bony  portion  of  the  external  canal.  In  most  cases,  the 
sinus  will  be  found  to  communicate  with  one  or  theother  of  these, 
generally,  the  latter,  and  movement  of  the  probe  will  enlarge  it 
somewhat,  so  that  the  inflammatory  waste  may  be  washed  both 
ways,  and  the  parts  thoroughly  cleaned. 

If  the  posterior  wall  of  the  osseous  portion  of  the  canal  is  red 
and  tender,  and  a  probe  introduced  into  a  carious  mastoid  leads 
nearly  to  this  surface,  I  think  it  would  be  advisable  to  break 
down  the  thin  barrier,  in  order  to  facilitate  thorough  cleaosing, 
promote  easy  elimination  of  morbid  products,  and  diminish  the 
danger  of  extension  of  the  caries  inward  and  upward. 

A  flaxseed  poultice  ought  to  be  kept  upon  the  mastoid,  and  a 
piece  of  absorbent  cotton  in  the  auditory  meatus,  but  syringing 
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and  wiping  with  wisps  of  cotton  must  be  done  often  enough  to  pre- 
vent any  considerable  accumulation  of  pus.  As  improvement  of 
the  local  condition  ensues^  I  substitute  for  the  carbolized  water,  a 
mixture  of  one  teaspoonful  of  Tar  tincture  to  half  a  cupful  of 
water,  and  inject  this  freely  into  the  diseased  places.  This  is 
antiseptic  and  stimulating. 

With  the  dead  bone  scraped  away ;  sequestra  removed  by  gentle 
traction,  and  an  incision  made,  if  necessary ;  the  parts  cleansed 
and  disinfected  daily ;  appropriate  medicines  prescribed ;  and  the 
general  health  improved,  the  patient  is  tolerably  safe,  and  recovery 
may  be  expected  sooner  or  later.  Of  course,  disease  of  the  mid- 
dle ear  if  present  is  to  be  treated  according  to  directions  already 
given,  and  the  special  measures  made  necessary  by  disease  of  the 
osseous  surroundings  are  to  be  supplementary.  What  has  been 
presented  under  complications  of  mastoid  disease  applies  with 
equal  force  to  caries,  because  the  former  is  both  cause  and  conse- 
quence of  the  latter. 

Meningitis  and  pyeemia  are  more  frequently  seen  as  a  result  of 
caries,  than  the  other  affections  mentioned.  The  principles  of 
treatment  have  been  already  formulated. 

Patients  suffering  from  caries  should  be  well  clothed,  fed,  and 
housed,  just  what  many  poor  children  cannot  get.  Frequent 
salt  baths,  woollen  underclothes,  and  a  dry  residence;  a  strong 
diet  of  oatmeal,  corn  and  wheat  bread,  milk,  eggs,  and  meat, 
with  two  or  three  doses  of  cod-liver  oil  {Oleum  Morrhuce)  a  day ; 
persistent  and  conscientious  local  treatment,  and  the  administra- 
tion of  indicated  remedies,  will  in  most  cases  bring  about  a  cure. 

Arsenicum,  Belladonna,  Cinchona,  Calcarea  phos.,  Ferrum 
io<l.,  Hepar,  Mercurius,  Nitric  acid,  Rhus  tox.,  and  Silicea  are 
are  the  most  appropriate  medicines  for  the  conditions  one  is  called 
upon  to  treat,  but  unusual  phases  of  the  disease  may  demand 
others.  The  reader  is  referred  to  the  medicines  mentioned  under 
chronic  purulent  inflammation  of  the  tympanum  for  their  leading 
characteristics. 

I  present  a  few  typical  cases  from  my  practice,  illustrative  of 
caries  and  mastoid  disease. 

Case  I. — A  girl  thirteen  years  of  age,  blonde,  thin,  pale,  and 
aneemic,  was  brought  to  my  Eye  and  Ear  Clinic  at  the  Children's 
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Hospital,  Philadelphia,  though  she  was  hardly  fit  to  be  out  of 
bed.  She  had  suffered  from  severe  scarlatina  a  year  before,  dur- 
ing the  course  of  which  an  acute  inflammation  of  the  middle  ear 
had  developed,  causing  rupture  of  the  tympanic  membrane  and 
a  flow  of  pus,  which  had  continued  until  three  days  before.  She 
had  then  taken  cold,  and  had  pain  in  the  right  ear,  with  lateral 
headache  and  fever.  The  next  day  she  was  better,  but  a  swelling 
was  noticed  behind  the  auricle.  The  mother  stated  tliat,  the  night 
before  I  saw  her,  the  patient  complained  much  of  pain  about  the 
ear  and  side  of  the  head ;  was  very  sensitive  to  noise  and  light, 
feverish,  restless,  and  slightly  delirious.  She  had  staggered  when 
she  got  up  in  the  morning,  and  had  later  vomited  some  of  her 
breakfast. 

I  found  the  patient^s  pulse,  respiration  and  temperature  in- 
creased ;  she  shrank  from  bright  light,  said  noises  hurt  her  head, 
staggered  a  little  in  walking,  and  complained  that  the  whole  side 
of  her  head  hurt  her  dreadfully. 

The  external  auditory  meatus  was  filled  with  decomposing  pas 
and  large  granulations,  and  the  auricle  stood  off  from  the  side  of 
the  head,  owing  to  a  fluctuating  swelling  the  size  of  a  pullet's  egg 
over  the  mastoid.  The  whole  aural  region  was  exquisitely  sensi- 
tive, and  when  I  injected  warm  water  gently  into  the  ear,  she 
almost  fell  off  the  chair.  Here  was  a  condition  of  cerebral  hy- 
I)er8emia  bordering  upon  meningitis,  dependent  upon  confined  pus 
and  mastoid  disease. 

I  etherized  the  patient,  extracted  a  bunch  of  polypi  from  the 
tympanum,  then  made  a  long  incision  over  the  mastoid,  and  lib- 
erated over  half  an  ounce  of  pus.  This  was  my  first  case  of 
mastoid  disease  and  I  was  somewhat  anxious  about  it.  The  tis- 
sues around  the  abscess  were  thick  and  boggy,  and  afler  1  had 
evacuated  the  pus,  the  thin  incised  portion  sank  in  to  such  a  de- 
gree, that  I  feared  the  whole  mastoid  was  gone,  and  I  had  opened 
into  the  brain  case.  Cautious  exploration  with  the  forefinger 
soon  revealed  the  state  of  the  case,  and  restored  my  equanimity. 
There  was  a  perforation  in  the  surface  of  the  mastoid,  its  cells 
were  carious  and  broken,  and  I  passed  a  probe  inward  and  for- 
ward until  it  entered  the  inner  portion  of  the  auditory  canal,  and 
clicked  i^inst  another  introduced  through  the  meatus.    Warm 
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carbolized  water  was  injected  into  the  mastoid  opening  and  out 
of  the  meatus,  a  tent  of  twisted  lint  was  pushed  into  the  incision, 
a  flaxseed  poultice  ordered  applied,  and  Kali  brom.  gr.  v,  dis- 
solved in  water,  given  every  three  hours. 

The  next  day  I  visited  the  patient  at  her  home,  and  found  her 
relieved  from  her  sufferings  and  dangerous  symptoms.  The  local 
treatment  was  continued,  and  cod-liver  oil  ordered.  She  came 
to  the  clinic  after  a  few  days,  and  through  systematic  local  and  con- 
stitutional treatment  the  discharge  declined  and  finally  ceased, 
the  sinuses  healed,  the  middle  ear  disease  yielded,  and  her  health 
became  fully  restored. 

Case  II. — A  girl,  eight  years  old,  had  chronic  purulent  in- 
flammation of  the  tympanum,  a  sequela  of  scarlatina,  for  eight 
months.  One  day  the  discharge  from  the  meatus  ceased,  severe 
pain  in  and  about  the  ear  ensued,  and  she  was  brought  to  the 
hospital  for  treatment. 

I  extracted  a  fragment  of  bone  from  the  external  canal  the 
size  of  a  small  bean,  evidently  a  piece  of  the  cellular  mastoid, 
found  the  posterior  canal  wall  carious,  scraped  out  a  few  scales  of 
bone,  and  injected  warm  carbolized  water.  After  several  weeks 
treatment  of  the  caries  and  the  coexisting  purulent  otitis,  and 
im})rovement  of  the  general  health,  the  patient  entirely  recovered. 

Case  III. — ^Another  girl,  aged  nine  years,  thin,  anaemic  and 
scrofulous,  had  scarlatina  and  chronic  purulent  otitis.  The  un- 
healthy pus  literally  streamed  from  her  ear.  I  never  saw  so  copious 
a  discharge  from  the  meatus. 

The  family  doctor  had  told  the  mother  the  patient  would  out- 
grow the  disease,  and  it  would  be  dangerous  to  interfere.  A 
painful  swelling  had  appeared  over  the  mastoid  process,  which 
led  to  her  consulting  me. 

I  found  a  post-auricular  abscess,  cut  down,  evacuated  the  pus, 
and  removed  the  whole  outer  shell  of  the  mastoid  process,  which 
was  loose  and  necrosed.  The  patient  was  much  improved  by  the 
treatment  adopted,  but  ceased  her  visits  afler  four  months. 

Case  IV. — A  boy,  nine  years  old,  of  lymphatic  temperament 
had  a  light  attack  of  measles  and  a  concurrent  otitis  media,  which 
resulted  in  perforation  of  the  tympanic  membrane  and  a  purulent 
discharge.    The  patient  was  scrofulous,  the  ear  affection  fell  into 
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the  chronic  sta^,  and  fetid  pus  flowed  from  the  meatas  in  mod- 
erate quantity  continually.  He  had  several  acute  exaoerbations, 
during  one  of  which  the  mastoid  tissues  became  swollen,  formed 
an  abscess,  and  opened  spontaneously  behind  the  auricle.  The 
opening  had  persisted,  and  from  it  came  a  moderate  discharge.  In 
several  subsequent  acute  exacerbations,  he  had  suffered  severely 
from  lateral  headache  and  cerebral  excitement,  and  upon  one  ofy 
casion  he  became  delirious,  and  so  ill  that  his  life  was  despaired 
of,  and  hifl  physician,  who  had  been  treating  him  a  year  with  noihr 
ing  but  powders  internally,  remained  in  almost  constant  attendance 
for  three  days. 

It  was  during  another  severe  attack  that  I  was  called  to  his  aid. 
I  found  the  boy  in  high  fever,  with  severe  lateral  and  frontal 
headache,  and  some  delirium.  There  was  very  little  discharge 
from  the  mastoid  sinus  or  the  meatus ;  the  mastoid  was  swollen 
and  tender,  and  a  huge  mucous  polypus  almost  entirely  occluded 
the  auditory  meatus.  I  removed  the  polypus,  touched  its  base 
with  Nitric  acid,  enlarged  the  opening  behind  the  ear,  extracted 
several  pieces  of  dead  bone,  injected  a  warm  antiseptic  solution 
through  the  mastoid  and  out  of  the  meatus,  and  gave  Belladonna 
tincture  in  water. 

The  relief  was  almost  magical,  and,  the  next  day,  I  found  my 
patient  playing  around  the  room  entirely  free  from  pain.  I 
cleaned  the  ear  and  mastoid  daily,  ordered  injections  of  a  solution 
of  Sulpho  carbolate  of  zinc  {Zinci  sulpho-carbolaa  gr.  x,  Aqua 
fSj),  three  times  a  day.  In  foui*  days,  the  mastoid  sinus  had  healed, 
and  only  a  slight  show  of  pus  flowed  from  the  meatus. 

The  local  treatment  of  the  middle  ear  was  continued,  varying 
the  astringent  injection  somewhat,  Calcarea  carb.  was  given  in- 
ternally, and,  in  six  weeks,  the  patient  was  discharged  cured, 
and  able  to  hear  the  watch  two  inches. 

Case  V. — A  boy,  thirteen  years  of  age,  of  nervo-fibrous  tem- 
perament, had  suffered  four  years  from  chronic  purulent  inflam- 
mation of  the  tympanum,  a  sequela  of  diphtheritic  pharyngitifi. 
His  health  was  good  and  the  discharge  from  the  ear  slight.  He 
had  been  under  homoeopathic  treatment  in  the  early  period,  and 
latterly  under  none.  He  had  taken  cold,  and  had  severe  tonsil- 
litis and  great  pain  in  the  ear  and  mastoid.    I  found  a  little 
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discharge  from  the  ear,  and  a  polypus  in  the  tympanum,  extend- 
ing into  the  canal.  I  twisted  this  off  with  forceps,  ordered  hot- 
water  injections,  and  gave  Aconite  tincture  in  water.  The  next 
day  the  pain  about  the  mastoid  was  severe,  there  was  less  dis- 
charge from  the  ear,  and  considerable  fever.  The  medicine  was 
continued,  and  a  poultice  applied  to  the  post-auricular  region. 
The  next  morning  the  patient  was  doing  well,  but  towards  even- 
ihg  he  became  much  worse.  The  discharge  had  not  increased ; 
the  mastoid  region  was  swollen,  hard  and  sensitive;  there  was 
severe  lateral  headache,  vertigo,  and  hyperaesthesia  to  sound  and 
light. 

I  considered  action  imperative,  anaesthetized  the  patient,  cut 
down  upon  the  mastoid,  and,  using  a  small  trephine  soon  made 
a  hole  into  its  cells,  and  liberated  about  half  a  teaspoonful  of 
pus.  A  clear  channel  was  made  by  a  probe  through  broken- 
down  bone  cells  into  the  tympanum,  and  the  usual  treatment 
instituted.  The  pain  and  threatening  symptoms  disappeared 
under  Kali  bromidum;  Cod-liver  oil.  Cinchona  and  Ferrum  iod. 
were  given  internally  later ;  the  mastoid  wound  healed  rapidly, 
and  the  discharge  was  arrested  by  nitrate  of  silver,  and  alum  in- 
jections, in  about  two  months,  when  he  was  dismissed  cured. 
During  two  years  that  I  watched  this  case,  the  ear  gave  no  fur- 
ther trouble. 
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CHAPTER    VIII. 

CHRONIC  INFLAMMATION  OP  THE  EUSTACHIAN  TUBE  AND 

TYMPANUM. 

I  HAVE,  in  another  chapter,  united  acute  catarrhal  and  acute 
purulent  inflammation  of  the  tympanum,  Considering  it  inadvis- 
able for  practical  purposes,  to  separate  two  phases  of  an  inflam- 
mation, that  differ  so  little  in  symptoms,  course,  and  treatment 

I  shall  consider  chronic  catarrhal  inflammation  of  the  Eustach- 
ian tube,  and  of  the  tympanum,  and  the  so-called  proliferous  in- 
flammation, under  the  above  caption,  believing  of  the  first  two, 
that  each  is  both  cause  and  consequence  of  the  other,  and  that 
the  last  is  a  late  pathological  change  depending  upon  them. 

Catarrhal  Inflammation  of  the  Tube  and  Tympanum.— 

This  common  disease  is  characterized  by  considerable  sero-mucus 
discharge  from  the  mucous  membrane  of  the  Eustachian  tube 
and  middle  ear,  with  more  or  less  disease  in  the  naso-pharyngeal 
space  and  throat.  At  least  one-half  the  diseases  of  the  ear  that 
apply  for  treatment  are  of  this  kind,  and  unfortunately  most  of  the 
patients  do  not  realize  their  condition,  nor  seek  medical  aid,  until 
the  pathological  process  is  far  advanced,  and  the  delicate  anditory 
apparatus  is  seriously  injured.  The  disease  has  become  chronic, 
fixed,  and  progressive,  perhaps,  without  ever  having  been  acute; 
either  having  had  no  treatment,  or  the  coddling,  inefficient,  un- 
scientific measures  recommended  by  gossiping  neighbors  and  care- 
less physicians. 

Persons  with  normal  ears  can  hear  a  common  watch  five  or  six 
feet.  They  can  hear  ordinary  conversation,  when  the  auditory 
power  has  diminished  so  that  they  can  only  hear  the  same  watch 
four  to  six  inches.  As  most  of  the  sounds  essential  for  one  to 
hear  are  as  loud  as  medium  voice,  and  concentrated  attention  will 
improve  audition  in  some  degree,  patients,  who  have  lost  the 
power  of  hearing  the  watch  at  various  distances  between  four 
inches  and  six  feet,  will  not  generally  be  conscious  of  their  defects 
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until  accident  or  a  comparative  test  reveals  them.  Dr.  Roosa 
has  very  happily  called  this  '^  superfluous  hearing,"  and  says, 
"  people  who  spend  many  hours  of  the  day  in  noisy  places  .... 
may  lose  very  much  of  their  hearing  power  before  they  are  aware 
of  it.^' 

Every  aurist  knows,  that  many  persons,  who  do  not  consider 
themselves  deaf  at  all,  cannot  hear  a  watch  at  a  foot  distance.  A 
gentleman  brought  his  wife  to  me  for  treatment  of  a  purulent 
otitis,  and  said  his  own  hearing  w^s  excellent.  I  tested  his  ears 
and  found  R.  E.  Hw.Jg,  L.  E.  Hw.^g;  thus  showing  a  decline 
in  audition  due  to  the  disease  about  which  I  am  writing.  This 
is  only  one  of  many  such  incidents,  that  have  occurred  in  my 
personal  experience. 

Among  the  predisposing  causes  of  this  disease,  the  most  promi- 
nent is  a  catarrhal  diathesis.  This  I  have  found  more  common 
in  strumous  persons,  with  light  hair,  blue  eyes,  thin  skin,  and 
delicate  mucous  membranes ;  but  the  dark  types  of  scrofula  fur- 
nish many  cases,  and  rheumatic  and  gouty  persons  have  a  por- 
tion. The  inveterate  and  disappointing  cases,  those  in  which 
treatment  long  continued  and  scientifically  applied  has  very  little 
effect  in  arresting  the  profuse  discharge,  though  the  hearing  may 
be  improved  a  little,  are  in  lymphatic  and  scrofulous  constitu- 
tions. Rheumatic  and  gouty  persons  are  not  so  liable  to  excessive 
discharges,  but  it  is  a  question  whether  this  is  not  counterbalapced 
by  their  tendencies  to  hypertrophy,  hyperplasia,  and  calcification. 
These  constitutional  diatheses  are  transmitted  from  generation  to 
generation,  and  thus  heredity  must  be  mentioned  as  a  predisposing 
cause.  I  have  had  histories  of  deafness  in  three  generations  of 
a  family  and  treated  members  of  the  last  two.  The  diathesis 
was  arthritic  and  the  temperament  bilious. 

Youths  and  middle-aged  persons  are  more  often  afflicted  by  ca- 
tarrh than  the  aged,  who  present  the  greater  number  of  prolifer- 
ative cases.  In  my  experience,  the  female  sex  has  furnished  more 
cases  of  both  varieties  of  the  disease  than  the  male,  but  this  may 
be  because  females  seek  the  doctor  for  every  ailment  quicker  and 
oftener  than  males  do. 

An  enfeebled  state  of  the  body  from  the  presence  of  disease, 
for  instance,  chlorosis,  leucocythsemia,  asthma,  tuberculosis  and 
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syplnlis,  or  following  any  severe  affection^  such  as  diphtkeria, 
the  exanthemata^  and  continuous  and  malarial  fevers,  predisposes 
to  chronic  throat  and  ear  diseases. 

Defective  personal  hygiene;  neglect  of  baths;  insufficient 
clothing ;  badly  ventilated,  cold,  damp  homes ;  exposure  in  oc- 
cupation to  drafts,  strong  winds,  and  wettings ;  irregular  hours 
and  dissipation;  contracted  nasal  fossae,  necessitating  breathing 
with  the  mouth  open,  may  all  be  mentioned  as  predisposing  causes. 

The  exciting  causes  are  multiple ;  they  include  many  of  those 
which  produce  acute  inflammation  in  the  region,  and  others 
slower  but  not  less  certain  in  their  action. 

Some  of  these  affect  the  ear  apparently  through  the  external 
auditory  canal  and  membrana  tympani,  and  extend  secondarily 
to  the  Eustachian  tube ;  others  act  upon  the  nose,  pharynx  and 
throat,  and  produce  inflammation  of  the  Eustachian  tube,  which 
shuts  off  the  air  from  the  tympanum,  and  thus  inaugurates  a 
morbid  process  therein,  or  which  creeps  along  the  mucous  mem- 
brane till  it  reaches  and  involves  the  lining  of  the  middle  ear 
and  mastoid  cells. 

I  will  first  enumerate  those  causes,  which  have  appeared  to  me 
to  affect  the  ear  primarily  through  the  membrane.  Getting  water 
in  the  canal  from  careless  washing;  dipping  the  head  under 
water,  particularly  after  being  heated  ;  wetting  the  hair  frequently 
to  make  it  lay  well  after  combing ;  cutting  the  hair  close  in  cold 
weather ;  covering  the  ears  with  the  hair  at  one  time,  and  leaving 
them  exposed  at  another ;  stuffing  the  auditory  canal  habitually 
with  cotton ;  an  accumulation  of  cerumen  and  dirt  from  an  excess 
of  hairs  in  the  meatus ;  scratching,  scraping  and  digging  in  the 
ears  to  relieve  itching  and  to  remove  cerumen ;  spending  many 
hours  daily  in  noisy  workshops  and  mills;  an  attack  of  mumps; 
eczema  of  the  canal  and  membrane ;  furuncles  and  abscesses  in 
the  canal ;  foreign  bodies  in  the  canal ;  mechanical  injury  of  the 
drum-head,  and  medicinal  solutions  dropped  in  the  ear  for  ear- 
ache from  neuralgia  of  the  trifacial  nerve. 

Other  causes,  connected  with  morbid  states  of  the  nose,  pha- 
rynx, and  throat,  excite  inflammation  in  the  Eustachian  tube, 
which  extends  quickly  into  the  tympanum,  as  in  coryza,  hay 
fever,  etc.,  or  creeps  slowly  along  the  mucous  membrane  into  the 
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cavity.  It  shuts  off  the  air  from  the  tympanum  frequently,  and 
thus  inaugurates  a  subacute  inflammation  in  its  mucous  mem- 
brane. 

Ooryza,  influenza,  and  hay  fever  begin  by  acute  inflammation 
of  the  nasal  mucous  membrane,  which  generally  extends  into 
the  pharynx,  and  frequently  involves  the  lining  of  the  Eustachian 
tube  and  tympanum. 

The  Schneiderian  membrane  tingles  as  if  bathed  in  weak  am- 
monia; sneezing  is  frequent;  there  is  a  dry  stuffed  feeling  in  the 
nose  and  frontal  sinuses  from  congestion ;  clear  serum  soon  be- 
gins to  flow  from  the  nose,  and  handkerchiefs  are  saturated  rap- 
idly ;  there  is  diminution  of  smell  and  taste;  a  nasal  tone  to  the 
voice,  and  some  febrile  reaction.  When  the  trouble  reaches 
further,  the  throat  is  a  little  sore,  there  is  frequent  swallowing  to 
remove  discomfort  and  a  feeling  of  tension  at  the  mouths  of  the 
Eustachian  tubes.  The  inflammation  may  affect  the  tubes,  fill 
their  lumen  and  the  tympanum  with  mucus,  cause  dulness  of 
hearing  and  r&les  on  inflation,- and,  perhaps,  some  pain  through 
the  aural  region. 

This  condition  may  develop  acute  inflammation  of  the  tym- 
])anum,  as  before  mentioned,  but  is  more  likely  to  subside,  leav- 
ing traces  of  the  storm  along  the  mucous  tract.  Other  attacks 
come  to  augment  the  mischief,  and  chronic  disease  becomes  firmly 
seated  in  the  tissues  of  the  tube  and  tympanum,  as  well  as  in  the 
nose  and  pharynx. 

The  mucous  membrane  of  the  nose  during  the  acute  stage  is 
moist,  red,  velvety,  and  tumefied.  Glistening  serum  and  small 
patches  of  adhesive  mucus  cover  the  surfaces,  and  the  swelling 
often  prevents  nasal  respiration,  and  hides  the  depressions  and 
scrolls  of  the  turbinated  bones. 

Acute  Phar]nigiti8  arises  often  from  the  same  causes  as  coryza, 
and  frequently  complicates  it.  It  is  an  inflammation  of  the 
mucous  membrane  of  the  buccal  pharynx,  generally  involving 
the  naso-pharynx,  the  sofl  palate,  and  the  pillars  of  the  fauces, 
and  frequently  extends  to  the  larynx.  It  is  usually  a  common 
sore  throat  from  taking  cold,  but  may  be  a  local  manifestation  of 
erysipelas,  diphtheria,  measles,  scarlatina,  sraall-pox  or  syphilis. 
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It  is  preceded  by  malaise  and  depression  of  spirits,  and  is 
ushered  in  by  a  chill ;  fever  follows,  and  the  throat  symptoms 
soon  become  decided.  The  throat  itches,  and  feels  dry,  rough, 
swollen,  and  painful ;  swallowing  causes  more  or  leas  sore  and 
sharp  darting  pain  in  the  throat,  oflen  extending  to  the  ear  and 
down  the  side  of  the  neck ;  the  throat  outside  is  sensitive,  some- 
times swollen,  and  some  of  the  submaxillary  glands  are  engorged 
and  tender. 

Inspection  of  the  throat  reveals  deep  redness,  congestion  and 
swelling  of  the  mucous  membrane ;  the  uvula  is  often  oedema- 
tous  and  elongated;  the  tonsils  more  or  less  swollen,  and  the 
epiglottis  thickened  and  rigid. 

If  the  laryngeal  mirror  be  used,  the  naso-pharynx,  posterior 
nares  and  larynx  will  be  found  frequently  to  participate  in  the 
mucous  inflammation.  If  the  nose  is  affected,  nasal  respiration 
will  be  interfered  with,  the  sense  of  smell  and  taste  blunted,  the 
voice  altered,  and  some  other  symptoms  of  ooryza  present 

The  Eustachian  tube  and  middle  ear  are  frequently  affected  by 
the  disease ;  then  there  is  fulness,  tinnitus,  deafness,  mucous  rfiles, 
and  pain  shooting  along  the  tube  to  the  ear. 

In  simple  cases,  the  hypersemia  and  swelling  of  the  region  soon 
cause  increased  secretion ;  there  is  a  copious  discharge  of  serum 
from  the  dilated  vessels,  and  of  mucus  from  the  irritated  follicles; 
the  swelling  gradually  melts  away,  and  the  throat  returns  to  a 
normal  condition,  or,  here  and  there,  traces  of  the  attack  may 
remain  in  patches  of  thickened  or  atrophied  mucous  membrane, 
enlarged  follicles,  hypertrophied  tonsils,  and  subacute  catarrh  of 
the  Eustachian  tube  and  tympanum. 

Whenever  pharyngitis  has  a  specific  cause,  such  as  diphtheria, 
syphilis  or  an  exanthematous  disease,  the  symptoms  are  severe, 
prolonged,  and  modified  by  the  particular  affection  coexisting. 
Then  great  injury  to  structure  and  functions  ensues,  and  the  au- 
ditory apparatus  frequently  suffers  severely. 

Ulceration,  abscess,  sloughing,  and  gangrene  in  the  naso- 
pharynx and  throat  destroy  and  distort  the  tissues,  and  are  fol- 
lowed by  cicatricial  adhesions  and  contractions,  which  interfere 
with  or  prevent  the  normal  action  of  the  muscles  of  the  pharynx 
and  palate. 
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I  ha^e  had  two  patients  with  a  permanent  round  perforation, 
the  diameter  of  a  lead-pencil,  through  the  velum  between  the 
uvula  and  tonsil,  resulting  from  scarlatina.  Several  others  have 
had  mutilated  soil  palates,  with  portions  firmly  attached  to  the 
posterior  and  lateral  walls  of  the  pharynx.  Some  were  caused 
by  scarlatina,  others  by  diphtheria. 

Syphilis  causes  frightful  ravages  in  the  soft  and  hard  palate, 
pharynx  and  larynx.  The  worst  case  I  have  ever  seen  came  to 
the  Pittsburgh  Hospital  for  treatment.  The  palatine  process  of 
the  superior  maxillary,  the  palate  bones  and  vomer,  with  their 
soft  tissues,  were  completely  destroyed  by  syphilis,  leaving  a 
yawning  cavern  behind  the  alveolar  arch  and  nasal  cartilages  up 
to  the  base  of  the  skull,  in  which  one  could  have  buried  a  fist. 
The  mouths  of  the  Eustachian  tubes  could  be  plainly  seen ;  the 
pharyngeal  mucous  membrane  was  thickened  and  granular,  and 
the  tubes  and  tympana  were  in  an  advanced' stage  of  chronic 
catarrhal  inflammation. 

Besides  the  acute  and  chronic  inflammations  excited  in  the 
Eustachian  tube  by  the  pathological  conditions  mentioned  above, 
cicatricial  closure  of  the  Eustachian  tube  occurs  occasionally  from 
ulceration  of  the  pharyngeal  opening  or  of  the  pharynx  imme- 
diately surrounding  it.  It  is  seen,  also,  wilhin  the  tube,  and  is 
said  by  Schwartze  to  be  frequent  at  the  tympanic  end,  owing  to 
caries  of  the  temporal  bone. 

Ohroxdc  Nasal  Oatarrh  is  usually  accompanied  by  chronic 
inflammation  of  the  naso-pharynx  and  pharyngeal  tonsil.  It  re- 
sults from  repeated  attacks  of  coryza,  or  cold  in  the  head,  and 
becomes  a  serious  disease,  when  the  subject  is  strumous  or  syph- 
ilitic. 

The  nose  and  pharynx  feel  alternately  dry  and  moist;  dry 
when  indoors  and  in  a  warm  atmosphere,  moist  and  discharging 
sero-mucus  when  in  the  cold.  The  nose  becomes  stopped  in  some 
patients  during  the  night,  or  is  occluded  all  the  time  by  swell- 
ings^  scabs  and  crusts;  respiration  takes  places  through  the  mouth, 
and  the  throat  becomes  dry  and  rough. 

In  the  morning,  there  is  usually  a  clearing  spell;  blowing 
anterior,  taking  strong  inspirations,  and  hawking  out  muco-pus 
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from  the  naso-pharynx.  The  frontal  sinuses  feel  full,  the  fore- 
head and  eyes  strained  and  uncomfortable ;  the  lachrymal  canals 
are  sometimes  obstructed,  and  the  eyes  water ;  the  eyelids  ofteD 
twitch,  taste  and  smell  are  blunted,  the  respired  air  has  a  dis- 
agreeable odor,  the  voice  has  a  nasal  sound,  and  attempts  to  speak 
long  or  to  sing,  are  sometimes  interrupted  by  fetid  mucus  drop- 
ping ^rom  the  posterior  nares  into  the  throat. 

There  is  generally  a  slow  procession  of  stringy  mucus  down 
the  posterior  pharyngeal  wall ;  and  in  severe  cases,  called  ozsena, 
blood  and  foul  masses  of  inspissated  muco-pus  and  crusts,  shaped 
into  casts  of  the  cavity,  where  they  have  been  retained  and  have 
degenerated,  appear  in  the  throat  and  are  removed  by  the  finger 
or  pass  down  into  the  stomach. 

The  nasal  and  pharyngeal  mucous  membrane,  in  mild  cases  of 
chronic  catarrh,  is  deep  red;  the  epithelium  is  succulent  and 
granular;  the  submucous  tissue  infiltrated,  hypertrophied,  and 
(Bdematous.  In  other  cases,  this  hypertrophy  is  accompanied  by 
atrophy;  the  epithelium  has  disappeared  in  places;  the  mem- 
brane is  pinkish,  thin  and  closely  adherent  to  the  cartilage  and 
bones ;  finally,  the  nasal  passages  become  enlarged  from  atrophy 
of  the  mucous  membrane  and  spongy  bones.  Ulcers  are  seen 
here  and  there;  mucus,  pus,  and  disgusting  brownish-green  CTUsts 
cling  to  the  depressions;  the  expired  air  is  sickening  in  odor,  and 
in  some  cases  the  disease  is  contagious.  Patients  should  be  cau- 
tioned not  to  let  other  persons  use  their  toilet  articles. 

When  there  is  a  vitiated  constitution,  the  ulceration  may  go 
deeper,  tlie  bones  become  carious,  and  frightful  ravages  occur  in 
the  palate,  nose  and  face.  The  naso-pharyngeal  mucous  mem- 
brane is  in  sympathy  with  the  morbid  states  of  the  nasal  fosse; 
it  presents  the  same  hypertrophy,  atrophy  and  ulceration  as  are 
seen  in  the  nose,  and  its  disease  is  aggravated  by  the  foul  dis- 
charge that  is  almost  constantly  in  contact  wifii  it,  being  greatly 
augmented  by  hypersecretion  of  the  pharyngeal  tonsil.  This 
sheet  of  spongy  glandular  tissue  is  in  some  of  these  cases  swells 
to  an  inch  in  thickness,  and,  not  only,  furnishes  considerable 
secretion,  but,  also,  obstructs  in  a  measure  the  posterior  nares, 
and,  even,  the  mouths  of  the  Eustachian  tubes.    These  latter  are 
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certain  to  become  affected  by  the  pharyngeal  complication,  if  not 
by  obstruction,  and  thus  tubal  and  tympanic  disorders  originate. 

Polypus  of  the  nose  and  naso-pharynx  occasionally  arises  de 
novo,  or  as  an  accompaniment  of  catarrhal  inflammation.  In 
nasal  catarrh,  the  covering  of  the  turbinated  bones  sometimes 
becomes  so  dropsical,  as  to  project  and  much  resemble  a  mucous 
polypus.  Mucous  cysts  filled  with  fluid  or  glandular  secretion 
are  seen  occasionally  in  the  nose.  Mucous  and  fibroid  polypi 
spring  from  the  mucous  membrane,  and  are  more  frequently 
located  in  the  posterior  portion  of  the  nasal  fossae  than  elsewhere. 
True  polypi  arise  rarely  from  the  wall  of  the  pharynx. 

The  first  symptom  to  attract  attention  is  frequent  snuffing  to 
free  the  inferior  meatuses  from  a  stuffed  feeling ;  later,  greater 
obstruction  is  felt  on  damp  days,  owing  to  greater  swelling,  and 
finally  to  total  occlusion  from  increased  growth.  There  is  a 
mucous  discharge  sometimes  mixed  with  blood  from  the  anterior 
and  posterior  nares ;  the  respiration  is  partially  by  the  mouth, 
which  dries  the  pharynx  and  induces  disorder;  asthmatic  symp* 
toms  are  not  infrequent ;  the  voice  has  a  nasal  tone^  and  some 
deafness  is  noticeable. 

The  mucous  tumors  are  bright  red,  smooth,  soft,  elastic  and 
succulent.  They  vary  from  the  size  of  a  grain  of  rice  to  that  of 
the  fist,  generally  occur  in  groups,  are  usually  knob-like  or  pe- 
dunculated in  shape,  readily  insinuate  themselves  into  depres- 
sions and  cavities,  and  sometimes  prove  dangerous  to  life. 

The  fibrous  polypi  are  pinkish,  smooth  or  tuberculated,  of 
firm  consistency  and  moderate  size.  They  do  not  swell  in  damp 
weather,  but  grow  slowly,  and  are  generally  solitary.  They 
spring  from  the  submucous  tissue,  are  very  firmly  attached  to  the 
cartilage  or  bone,  difficult  to  remove  entirely,  and,  therefore,  prone 
to  relapse. 

Polypi  may  be  diagnosed  by  dilating  the  anterior  nar^  with 
Frankel's  speculum,  by  the  laryngeal  mirror  behind  the  palate, 
and  by  palpation  with  probe  and  index  finger.  Fortunately  other 
tumors  are  rare  in  this  region,  but  enchondromas,  sarcomas,  and 
carcinomas  have  been  encountered. 

Polypi  may  be  the  cause  or  consequence  of  chronic  catarrh  of  the 
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nose  and  pharynx,  and  this  is  prone  to  affect  the  int^rity  of  the 
Eastachian  tube,  if  the  mechanical  irritation  from  the  presence 
of  a  polypus  near  or  against  the  opening  of  the  tabe  does  not. 
In  total  obstruction  of  the  nose,  the  air  does  not  find  ready  aooeaB 
to  the  tympanum,  rarefaction  of  the  air  therein  occurs,  and  ear 
disease  is  excited. 

Adenoid  Tumors  are  benign  growths,  which  arise  in  the  upper 
pharynx  of  persons  of  a  lymphatic  temperament,  owing  to  hyper- 
trophy of  the  pharyngeal  toDsil.  This  organ  consists  of  a  sheet 
of  glandular  tissue,  which  extends  from  one  Eustachian  tube  to 
the  other,  over  the  sides,  back  and  vault  of  the  pharynx,  and 
these  tumors  spring  from  its  stroma.  They  vary  in  size  from 
mere  granulations,  to  thickenings  and  growths  that  fill  the  vault 
and  totally  obstruct  the  posterior  nares.  When  located  upon  the 
lateral  walls,  they  are  disk-like  and  sessile,  but  in  the  roof  are 
conical,  leaf-like,  flask  shaped,  and  pedunculated. 

They  consist  of  a  net  of  fibrous  tissue  filled  with  lymph  cells 
and  many  vessels;  are  covered  with  cylindrical  epithelium,  mostly 
ciliated,  and  bleed  easily  when  touched  by  the  finger  or  an  iustro- 
ment. 

The  presence  of  these  tumors  causes  mechanical  irritation,  con- 
gestion and  catarrh  of  the  nose,  pharynx,  and  Eustachian  tube; 
there  is  a  copious  secretion  of  greenish-yellow  mucus ;  diminished 
smell  and  taste ;  a  smothered  tone  of  voice ;  a  stopped  feeling  in 
the  ears  with  deafness ;  obstruction  of  the  nose,  with  breathing 
through  the  mouth;  snoring  at  night;  dryness  and  discomfort  of 
the  throat;  sometimes  enlarged  tonsils,  and  a  pinched,  stupid  ex- 
pression of  countenance,  owing  to  falling  inwards  of  the  nose,  and 
the  almost  constantly  open  mouth. 

These  tumors  are  not  so  common  in  this  country  as  in  Europe. 
They  are  seen  in  childhood  and  youth  more  frequently  than  in 
adults,  and  are  thought  to  disappear  spontaneously  very  oflen,  as 
age  advances.  The  disorders  which  they  excite  in  neighboring 
parts  render  it  necessary  to  treat  them  early  and  actively. 

Dr.  Loewenberg,  in  his  monograph.  Lea  Tameara  AdSnendes 
du  Pharynx  Nasal,  says :  "  Nous  oroyona  de  notre  devoir  d!appdfr 
PaUerUion  ginirale  sur  cette  maladie,  d'atUarU  plus  q^jldlt  ae  renconire 
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treS'Jreqtiemment  et  qWy  mcdgri  V ensemble  trh-frappard  dea  symp- 
tdmes  causks  par  la  presence  des  tameurs  adSnaides  pharyngiennes^ 
lea  vtritahles  causes  du  mat  sont  ginfrakmerU  cherohies  aHleurSy  au 
grand  dttrimerU  du  maladey  ainsi  que  nous  Pavons  constate  maintes 
et  maintes  fois/' 

The  diagnosis  may  be  tolerably  certain  from  the  symptoms 
enumerated,  but  should  always  be  confirmed  by  ocular  inspection 
with  the  laryngeal  mirror^  and  by  palpation  with  the  probe, 
catheter  and  fingers. 

Besides  the  danger  to  hearing  from  extension  of  the  inflamma- 
tion of  the  mucous  membrane  of  the  pharynx  to  that  of  the  Eus- 
tachian tube,  and  from  occasional  obstruction  of  the  tube  by 
proximity  of  a  tumor,  occlusion  of  the  nose  prevents  proper 
aeration  of  the  tympanum,  and  thus  causes  what  may  be  called  a 
disease  in  vacuo.  This  has  no  necessary  connection  with  the 
cause  of  obstruction,  which  may  be  from  chronic  catarrhal  in- 
flammation, polypus  or  adenoma  indifferently.  The  subject  is 
so  important,  that  I  give  an  outline  of  its  mechanism  and  genesis. 

In  the  act  of  swallowing,  the  palato-pharyngeal  folds  and  the 
sofl  palate  are  drawn  backward  and  upward  against  the  posterior 
wall  of  the  pharynx,  and  shut  off  the  naso-pharynx  from  the 
throat.  In  a  normal  state  of  the  parts,  the  air  above  the  palate 
is  somewhat  compressed,  and  rushes  into  the  Eustachian  tubes 
which  are  opened  by  deglutition,  and  into  the  nasal  fossae,  while 
some  of  the  air  below  goes  into  the  stomach.  As  the  veil  of  the 
palate  falls  down  to  its  usual  pendulous  position,  though  this 
action  is  somewhat  limited  by  spastic  contraction  in  old  cases,  a 
slight  rarefaction  of  the  air  is  produced  above  it,  and  air  passes 
in  through  the  nose  and  sometimes  through  the  mouth  to  restore 
the  equilibrium.  The  action  of  the  palate  and  posterior  pillars 
of  the  fauces  can  be  readily  seen  during  gagging. 

Now  when  the  nose  is  stopped  and  the  air  supply  is  cut  off 
anterior,  the  backward  and  upward  movement  of  the  posterior 
pillars  and  soft  palate  compresses  the  air  in  the  naso-pharynx, 
generally  diminished  in  size  from  disease,  and,  as  the  palate  falls, 
a  greater  rarefaction  occurs  than  in  the  normal,  state,  because  no 
air  can  come  through  the  nose,  and  this  is  increased  greatly  by 
the  attenuation  of  the  air  in  the  throat  produced  by  swallowing. 
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As  all  gases  follow  the  law  of  diffusion^  the  denser  air  is  sucked 
instantaneously  out  of  the  tympanum  to  restore  equilibrium,  and 
the  Eustachian  tube  closes.  The  rarefaction  in  the  throat  is  only 
momentary,  because  air  rushes  up  from  the  lungs  and  in  at  the 
mouth,  which  is  generally  opened  immediately  after  swallowing 
to  relieve  the  sense  of  suffocation,  caused  by  suspension  of  respi- 
ration, even,  the  few  seconds  required  for  swallowing — but  the 
Eustachian  tube  remains  closed  and  the  tympanic  air  rarefied. 

Every  one  is  familiar  with  the  fact,  that  air  of  moderate  density 
opens  the  Eustachian  tubes  and  escapes  easily,  but  rarefied  air 
cannot,  while  it  requires  considerable  condensation  to  open  the 
tubes  and  inflate  the  ear  by  the  Valsalvian  method.  The  air  in 
the  tympanum  therefore  remains  rarefied,  unless  the  ear  is  inflated 
artificially,  because  the  pressure  of  ordinary  air  cannot  open  the 
Eustachian  tube,  and  every  act  of  swallowing  renews  the  rarefac- 
tion, if  it  does  not  increase  it.  As  a  result  of  this,  the  tympanic 
membrane  is  pushed  inward  by  the  greater  pressure  of  air  upon 
its  external  surface,  and  the  tympanum  is  prepared  for  a  morbid 
process.  Thus  an  occluded  nose  may  alone  excite  various  dis- 
eases of  the  middle  ear. 

Enlarged  Tonsils. — ^Acute  inflammation  of  the  tonsils  de- 
mands no  other  consideration  from  me,  than  that  given  under 
acute  pharyngitis.  Chronic  inflammation,  or  hypertrophy,  of  the 
tonsils,  was  thought  formerly  to  be  a  direct  cause  of  deafness,  by 
inducing  mechanical  pressure  upon  the  Eustachian  tubes.  More 
exact  clinical  observation  has  demonstrated  this  to  be  an  error,  and 
has  proved  ear  diseases  in  connection  with  tonsillar  hypertrophy  to 
depend  generally  upon  morbid  states  of  the  pharynx.  Loewen- 
berg  believes  that  many  cases  of  deafness,  reported  as  caused  by 
enlarged  tonsils,  were  in  reality  due  to  adenoid  tumors  in  the 
naso-pharynx. 

Enlarged  tonsils  rarely  exist  without  some  disease  of  the 
pharynx,  which  may  be  secondary  on  account  of  the  irritation 
caused  by  the  glandular  hyperplasia  pushing  the  posterior  pillars 
of  the  fauces  backward  and  upward,  and,  also,  by  its  curving 
around  the  velum  into  the  naso-pharynx,  as  I  have  seen  in  some 
instances.     In  most  cases,  the  picture  presented  clinically  is  one  of 
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chronic  pharyngitis  and  enlarged  tonsils,  and  it  is  unimportant 
and  often  impossible  to  say  which  has  been  the  primary  affection. 

Enlarged  tonsils  cause  difficulty  of  swallowing,  thick  imper- 
fect articulation,  inability  to  utter  high  tones,  occasional  hoarse- 
ness, noisy  respiration  especially  at  night,  sometimes  a  tickling 
cough,  and  frequent  hawking  and  clearing  the  throat  of  thick 
mucus.  The  tonsil  is  rough,  uneven,  tuberculated  and  pale  or 
red ;  it  has  light  streaks  of  cicatricial  and  hypertrophied  connec- 
tive tissue ;  the  follicles  are  deep  and  dark  between  the  protuber- 
ances, or  show  as  white  spots,  of  caseous  secretion  and  sometimes 
ulceration.  This  condition  of  the  gland  renders  it  liable  to  acute 
exacerbations  of  inflammation  upon  slight  exposure  which  still 
further  increase  the  organ. 

Children  are  more  subject  to  this  disease  than  adults,  and  in 
rare  cases,  enlarged  tonsils  shrink  with  the  establishment  of 
puberty. 

When  a  tonsil  has  reached  a  size  which  makes  it  interfere  with 
the  physiological  action  of  the  palate,  throat  and  larynx,  it  should 
be  reduced  by  medicines  or  by  a  surgical  operation. 

Ohronic  Phaxyngitis. — ^Immediately  following  the  redness, 
congestion  and  swelling  of  the  pharyngeal  mucous  membrane 
from  acute  disease,  or  developing  slowly  as  the  result  of  irrita- 
tion, exposure,  and  bad  treatment,  the  pharynx  presents  several 
varieties  of  chronic  inflammation,  which  must  be  difierentiated  in 
order  to  treat  them  rationally.  They  are  distinguished  from 
each  other  by  their  objective,  rather  than  their  subjective  symp- 
toms, and  though  the  varieties  run  into  each  other,  the  appear- 
ances are  sufficiently  distinct  to  warrant  separate  consideration. 

Besides  the  causes  of  chronic  pharyngitis  found  in  diseases  of 
the  nasal  fossae,  naso-pharynx  and  throat,  from  general  or  specific 
influences,  there  are  some  others  worth  mentioning.  The  pharynx 
is  admirably  situated  to  catch  the  particles  of  dust  and  dirt  that 
pass  through  the  nares,  as  well,  as  those  that  enter  the  throat 
during  temporary  or  permanent  respiration  through  the  mouth. 
In  atmospheres  loaded  with  inorganic  and  organic  matter,  the 
mncous  membrane  of  its  posterior  wall  is  kept  in  a  state  of  con- 
stant irritation. 
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Millions  of  microbia^  monads,  bacteria,  rhizopods,  spores  of 
fungi,  grains  of  pollen,  whole  algse,  organic  debris,  and  mineral 
particles  are  seen  in  the  air  we  breathe ;  is  it  any  wonder  that  the 
pharynx  should  become  diseased,  when  currents  of  air  loaded 
with  this  matter  enter  by  the  mouth,  and  make  such  deposits 
upon  the  tender  epithelium  ? 

Buccal  respiration  has  a  very  deleterious  influence  upon  the 
pharynx.  When  air  enters  the  lungs  by  way  of  the  mouth,  it 
cools  the  mucous  membrane  of  the  throat,  except  in  exceptionally 
high  external  temperatures,  and  abstracts  moisture  from  it,  so 
that  dryness  and  roughness  are  felt  in  swallowing,  and  inflamma- 
tion soon  ensues. 

Taking  iced  drinks  and  ices  in  excess,  and  often  in  alternation 
with  hot  beverages  and  food ;  for  instance,  ice  water  or  iced  tea 
at  dinner,  ice  cream  followed  by  hot  coffee,  etc.,  as  seen  fre- 
quently among  intelligent  people,  and  even  in  physicians'  families, 
excites  chronic  disease  of  the  throat. 

In  my  opinion  it  is  what  goes  down  the  throat,  and  not  gas, 
regurgitated  food,  and  sympathy,  that  produces  the  so-called  gas- 
tric pharyngitis.  Drinking  spirituous  liquors  undiluted ;  swal- 
lowing accidentally  hot  or  corrosive  liquids ;  using  spices  in  ex- 
cess ;  smoking  and  chewing  tobacco ;  breathing  dry  stove,  furnace, 
and  foul  air ;  exerting  the  voice  greatly  in  singing  and  public 
speaking ;  all  these,  cause  irritation  of  the  pharynx,  and  various 
degrees  of  inflammation. 

Pharyngitis  presents  three  well-marked  phases,  which  I  shall 
designate  as  the  hypertrophic,  atrophic,  and  granular. 

Hypertrophic  Pharyngitis  has  fulness  and  roughness  of  the 
throat,  a  sensation  that  excites  to  frequent  hawking  or  swallowing 
to  ease  the  parts ;  coughing,  gagging  and  expectoration  of  con- 
siderable whitish-yellow  mucus ;  occasional  soreness  after  expo- 
sure and  during  cold  stormy  weather ;  slight  hoarseness  and  ina- 
bility to  use  the  voice  long  without  coughing  and  clearing  out  the 
mucus ;  more  or  less  catarrh  of  the  nose  ;  some  degree  of  deaf- 
ness, and,  perhaps,  tinnitus. 

The  mucous  membrane  of  the  throat  and  pharynx  is  of  a  crim- 
son color,  rough,  swollen  and  succulent;  hut  the  vessels  are  not 
to  be  seen  in  the  general  congestion.     The  follicular  glands  par- 
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ticipate  in  the  general  inflammation  and  hyperplasia  of  the  mu- 
cous membrane  and  submucous  connective  tissue,  but  are  little 
distinguished  in  the  general  tumefaction.  The  soft  palate  is  hy- 
persemic  and  thickened;  the  uvula  is  oedematous,  and  either 
elongated  or  thick  and  knobby ;  the  pillars  of  the  fauces  stand 
out  in  great  massive  rolls  during  gagging,  and  the  whole  buccal 
pharynx  fills  the  space  between  with  a  membrane,  ridged  and 
rough  with  enlarged  papillae  and  acinous  glands,  frequently 
having  clots  of  jelly-like  mucus  clinging  to  the  surface,  and,  per- 
haps, extending  up  behind  the  veil  of  the  palate. 

The  space  between  the  palate  and  the  posterior  pharyngeal  wall 
is  so  much  diminished  by  the  swelling,  and  the  throat  is  so  sensitive 
to  the  touch  of  instruments,  that  it  is  very  difficult  to  see  the  con- 
dition of  the  mouths  of  the  Eustachian  tubes,  and  the  naso-phary  nx, 
but  this  may  be  surmised  from  the  state  of  the  parts  below,  and 
madecertain  by  using  the  catheter,  Zaufal's  speculum,  and  the  finger. 
This  particular  form  of  pharyngitis  occurs  in  children  and 
adults  otherwise  healthy,  and  is  common  in  persons  who  use  to- 
bacco and  distilled  liquors  freely.  It  is  generally  accompanied 
by  considerable  catarrhal  inflammation  of  the  Eustachian  tube 
and  tympanum,  and  requires  a  well-regulated  hygiene  and  per- 
sistent treatment  for  its  cure. 

Atropfdo  Pharyngiiia  is  the  opposite  of  the  hypertrophic.  The 
mucous  membrane  of  the  whole  pharynx  and  generally  of  the 
posterior  portion  of  the  nasal  fossae  is  involved  in  the  morbid 
process,  but  the  soft  palate  and  tonsils  are  only  slightly  affected. 

There  is  dryness,  roughness,  itching  and  burning  of  the  throat;  ^ 
occasional  attacks  of  huskiness  of  voice,  when  speaking  or  sing- 
ing, followed  by  swallowing  or  hawking  out  mucus;  dropping 
of  mucus  into  the  throat  from  the  naso-pharynx,  when  the  head 
is  inclined  backward ;  slight  soreness  in  the  throat  during  damp 
or  cold  weather ;  titillations  in  the  throat  causing  dry  shallow 
cough  ;  rattling  in  the  ears  when  blowing  the  nose ;  fine  ringing 
tinnitus,  and  some  degree  of  deafness. 

The  mucous  membrane  of  the  throat  shows  patches  of  pale 
pink,  yellowish-gray,  and  deep  red.  It  appears  thin,  translucent, 
and  shining;  clings  closely  to  the  flaccid  and  slender  muscles  be- 
neath and   upon   the  walls  of  the  pharynx ;  is  sprinkled  with 
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a  few  rounded  elevations^  caused  by  enlarged  mucoos  glands  and 
papiliss,  among  which  dilated  and  tortuous  venous  radicles  and 
arterial  twigs  may  be  seen  meandering.  Here  and  there^  groups 
of  larger  glands  and  papillae^  and  areas  of  local  hyperaemia  form 
a  redder,  thicker  portion,  which  is  in  the  condition  of  chronic 
inflammation,  which  precedes  the  atrophic  state  shown  by  the 
surrounding  paler  membrane. 

Some  of  the  follicular  and  racemose  glands  have  disappeared 
and  left  little  spots  of  ulceration  or  small,  smooth,  cicatricial  de- 
pressions; others  are  enlarged  the  size  of  bird-shot,  and  form 
pale,  gray,  rounded  prominences ;  again,  a  few  may  show  open 
youths,  stuffed  with  retained  grayish  fatty  secretion. 

The  vault  of  the  pharynx  is  moister  than  the  parts  below, 
owing  to  the  hypersecretion  of  the  adenoid  tissue,  which  shows  its 
ridges  piuk  and  juicy. 

The  groups  of  large  glands  about  the  mouths  of  the  Eustachian 
tubes  and  the  chain  that  reaches  between  them  are  generally  quite 
prominent  and  pregnant  with  glandular  secretion.  Shreds  and 
strings  of  tenacious  mucus  are  seen  adhering  to  the  walls  of  the 
pharynx  and  working  slowly  down  its  posterior  surface,  while 
jelly-like  clots  lift  in  the  depressions  about  the  tubes  and  in  the 
fossae  of  Eosenmiiller. 

The  uvula  is  often  elongated  and  slender,  and  rests  upon  the 
base  of  the  tongue  or  adheres  to  the  right  or  left  arch  of  the 
velum,  as  if  devoid  of  muscular  power — a  thing  the  sport  of  cir- 
cumstances. The  veil  of  the  palate  is  sometimes  very  deep  from 
relaxation  or  paresis,  and  occasionally  one  side  hangs  lower  than 
the  other  from  the  latter  cause,  as  emphasized  by  Dr.  Woakes. 

During  a  recent  visit  (1881)  to  London,  I  had  the  pleasure  of 
examining  with  Dr.  Woakes,  at  the  London  Throat  Hospital, 
some  of  the  typical  cases  of  paresis  of  the  palate  described  bj 
him.  The  soft  palates  drooped  excessively ;  some  of  them  hung 
at  least  two  inches  below  the  palate  bones,  but  they  seemed  to 
perform  their  functions  well.  All  of  the  patients  had  impaired 
hearing,  but  they  presented,  also,  conditions  of  pharyngitis  and 
chronic  inflammation  of  the  middle  ear. 

I  was  not  convinced  that  the  paresis  caused  the  deafness.    I 
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regarded  it  as  a  oonoomitant  rather  than  a  cause  of  the  aural  con- 
dition. I  must  say  that  a  clear  paretic  condition  of  the  palate, 
such  as  described  and  theorized  about  so  exquisitely  by  our  Trans- 
atlantic cousin,  is  exceedingly  rare  in  the  United  States. 

The  muscles  of  the  throat  and  pharynx,  though  evidently  par- 
tially atrophied  and,  therefore,  weak,  act  with  great  promptness 
and  e£Bciency  in  many  cases.  During  examination,  the  upward 
movement  of  the  velum  is  often  so  great,  as  to  clearly  show  the 
position  of  the  posterior  border  of  the  palate  bones. 

The  palato-glossus  and  palato-pharyngeus  stand  out  like  thin 
ribbons  during  gagging,  and  the  weakness  of  the  latter  and  the 
palate  muscles  is  made  apparent  by  attempts  to  inflate  the  ears 
with  the  air-bag  during  the  act  of  swallowing.  A  moderate 
puff  will  burst  open  the  partition  between  the  naso-pharynx  and 
throat,  the  cheeks  will  bulge  outward,  and  the  air  escape  by  the 
month. 

This  weakness  is  again  proved  in  some  cases  by  the  passage  of 
food,  during  an  otherwise  normal  deglutition,  from  the  throat  up 
into  the  vault  of  the  pharynx,  and  into  the  nasal  foss®.  I  have 
noticed  this  in  several  patients.  A  lady  ate  pudding,  and  some 
unchewed  ramnsy  a  little  while  afterwards,  were  blown  out  of  the 
nose.  Another  ate  some  grapes,  and,  some  hours  later,  one  was 
removed  from  the  anterior  nares.  Others  have  complained  to 
me  of  bread  and  apples  passing  in  this  malapropos  way.  In 
every  case,  the  patient  was  unconscious  of  the  reversion  of  nutri- 
ment until  it  appeared  in  the  handkerchief.  I  think  the  debility 
of  the  muscles  will  account  for  most  of  these  phenomena. 

The  velum  is  sometimes  paralyzed  after  diphtheria ;  swallowing 
is  clumsily  performed ;  the  local  sensibility  is  impaired ;  the  voice 
is  imperfect  and  has  a  nasal  tone,  and  the  consonants  6>  d  and  ^ 
are  pronounced  m,  n  and  ng.  The  tensor  and  levator  palati  and 
the  pharyngeal  constrictor  muscles  are  paretic,  and  symptoms  of 
ear  disorder  appear,  if  the  lesion  lasts  very  long. 

Atrophic  pharyngitis  demands  earnest  attention^  because  it  in- 
terferes with  the  physiological  action  of  the  Eustachian  tube,  and 
thus  menaces  the  integrity  of  the  middle  etfk*.  This  kind  of  phar- 
yngitis is  rare  in  children,  advances  slowly  and  insidiously  in 
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stratnous  and  tuberculous  youths  and  adults,  and  is  frequently 
seen  in  old  people. 

OraniUar  Pharyngitia  is  intermediate  in  symptoms  and  pa- 
thology with  the  hypertrophic  and  atrophic  varieties^  and  is  very 
common  and  very  obstinate  to  treat.  There  is  no  atrophy,  and 
very  little  hypertrophy.  The  symptoms  are  not  very  marked, 
and  include  many  of  those  enumerated  already.  There  is  dry- 
ness and  a  sense  of  discomfort  in  the  throat,  and  tough  pieces  of 
mucus  are  hawked  out  frequently.  The  patient  is  likely  to  have 
a  stopped  nose  during  sleep,  and  to  breathe  through  the  mouth, 
so  t)]at  the  throat  becomes  parched  and  awakens  him.  Acute 
exacerbations  of  inflammation,  sometimes  accompanied  by  tonsil- 
litis and  laryngitis,  are  rather  frequent,  and  each  attack  a^ra- 
vates  the  existing  congestion,  and  leaves  it  worse  than  before. 
The  throat,  pharynx,  and  posterior  nares  are  of  a  uniform  deep 
pink  or  florid  hue ;  there  is  an  active  hyperaemia  of  the  mnooos 
membrane;  its  epithelium  is  thick  and  velvety;  the  mucous 
glands  and  papillae  of  the  sides  and  back  of  the  pharynx  are  dis- 
tinct, and  greatly  enlarged;  sessile  and  pedunculated  tumors, 
formed  by  hypertrophied  glands  and  fungoid  granuIati<His,  are 
seen  here  and  there,  causing  irritation  and  increased  secretion  of 
slimy  mucus;  the  glands  of  the  anterior  surface  of  the  velum 
show  as  small  points,  and  sometimes  injected  arterial  twigs  are 
seen  extending  even  to  the  roof  of  the  mouth. 

The  tonsils  are  of  natural  size  or  enlarged ;  the  velum  and 
pillars  of  the  fauces  are  of  normal  thickness ;  there  is  no  apparent 
thickening  of  the  muscles  and  submucous  connective  tissue,  and 
the  parts  act  well  during  respiration  and  deglutition.  The  mucous 
membrane  is  principally  affected,  and  its  granular  surface  and 
hypersecretion  constitute  the  salient  symptoms.  The  disease  may 
pajBS  into  the  hypertrophic  or  the  atrophic  variety,  but  usually  it 
remains  with  little  change  for  a  long  time,  the  common  property 
of  the  inhabitants  of  cold  and  inhospitable  climates. 

This  condition  of  the  throat  is  seen  in  a  large  proportion  of 
the  cases  of  chronic  inflammation  of  the  Eustachian  tube  and 
tympanum,  and  the  patients  are  mostly  adults. 

Post-phaz7ngeal  Absceas. — ^This  consists  of  a  collection  of 
pus  beneath  the  mucous  membrane  at  the  back  of  the  pharynx, 
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in  the  middle  or  upon  one  side.  The  most  frequent  cause  of 
this  accumulation  is  inflammation  of  the  submucous  connective 
tissue,  arising  idiopathically  in  strumous  or  debilitated  constitu- 
tionsy  or  originating  in  disease  of  the  throat.  A  small  percentage 
of  eases  are  sequelae  of  burrowing  cervical  abscesses,  and  disease 
of  the  cervical  vertebrse. 

A  small,  round  or  oval  tumor  develops  in  the  pharynx,  accom- 
panied by  symptoms  of  the  morbid  condition  upon  which  it  de- 
pends. It  is  oftener  seen  upon  the  side  just  behind  the  tonsil, 
than  in  the  middle  of  the  pharynx.  It  projects  forward,  inter- 
feres with  respiration  and  deglutition,  occasionally  causes  suf- 
focative symptoms,  can  be  seen  and  felt  in  the  pharynx,  and 
sometimes  detected  by  palpation  at  the  angle  of  the  jaw. 

The  prognosis  is  good,  when  the  affection  does  not  arise  from 
disease  of  the  vertebrce,  but  the  pus  must  be  evacuated  early,  as 
it  may  burrow  down  the  neck  or  burst  unexpectedly  into  the 
trachea.  Of  144  cases  from  various  causes  in  children,  treated 
by  Dr.  Bokai,  of  Pesth,  Austria,  the  mortality  was  eleven.* 

The  medical  treatment  of  this  affection  must  be  determined  by 
the  morbid  conditions  that  attend  it.  The  abscess  must  be  evacu- 
ated by  the  aspirator  or  a  long  bistoury,  as  soon  as  fluctuation  is 
detected. 

Ohronic  Inflammation  of  the  Enstachian  Tube,  of  moderate 
d^ree,  often  exists  in  patients  with  very  little  implication  of  the 
tympanum.  After  it  has  continued  a  while  untreated,  or  has 
passed  a  certain  stage,  the  middle  ear  becomes  involved  in  the 
morbid  process,  and  the  aural  symptoms  increase  in  prominence. 

The  mucous  membrane  of  the  mouth  of  the  tube  becomes  con- 
gested and  swollen,  in  sympathy  or  connection  with  some  of  the 
diseases  in  associate  parts.  The  inflammation  extends  along  the 
mucous  lining  towards  the  tympanum,  but  is  limited  for  some 
time  to  the  cartilaginous  portion  of  the  tube,  as  the  symptoms 
abundantly  testify.  These  symptoms  remain  after  acute  ones 
have  disappeared,  or  come  on  so  insidiously  as  to  attract  little 
attention. 

There  is  usually  a  slight  sympathetic  uneasiness  in  the  external 
auditory  canal.     The  membrane  is  of  normal  color  or  a  little 

*  Archives  of  Otology;  New  York  City,  N.  Y.;  1881. 


334  THE    HUMAN    EAR    AND    ITS    DISEASES. 

redder  than  usual  along  the  malleus  handle.  The  patient  finds 
it  necessary  to  clear  mucus  from  his  throat  oflen^  and  has  some 
of  the  symptoms  given  under  nasal  and  pharyngeal  diseases.  He 
hears  a  soft  click  and  mucous  rattling,  with  a  rush  of  air  into 
the  middle  ear,  when  he  blows  his  nose.  The  click  is  caused  by 
separation  of  the  adhering  mucous  surfaces,  as  the  air  forces  them 
apart,  and  the  rattling  by  the  sero-mucus  in  the  tube. 

There  has  been  a  little  ringing  in  the  ear  which  has  now  ceased; 
the  ears  feel  full  a  little  while,  because  the  walls  of  the  tube 
being  swollen  and  stuck  together  by  mucus,  the  excess  of  intai- 
tympanic  air  cannot  immediately  escape  and  restore  equilibrium. 
The  hearing  is  dulled  at  first  from  this  over-distension  of  the 
tympanum,  but  improves,  as  the  excess  of  air  is  absorbed,  or  as  it 
escapes  by  pressing  the  tube  open,  when  assisted  by  swallowing, 
by  a  jar  of  the  body,  or  by  movements  of  the  lower  jaw.  Val- 
salvian  inflation  produces  similar  symptoms,  but  sometimes  where 
there  is  much  swelling  or  mucus,  this  does  not  succeed,  and 
it  is  hard  to  inflate,  even,  with  the  air-bag  and  catheter.  The 
mouth  of  the  tube  is  obstructed  and  inflation  difficult,  also,  when 
there  is  relaxation  or  paresis  of  the  palato-tubal  muscles.  If  the 
patient  swallows  during  the  act  of  inflation,  it  will  aid  consider- 
ably in  opening  the  tube.  Introduction  of  the  catheter  will 
sometimes  cause  much  pain  and  some  hemorrhage  from  the  mn- 
Gous  membrane.  This  comes  from  spasm  of  the  muscles,  causing 
the  palate  to  contract  upon  the  end  of  the  catheter,  and  may  be 
prevented  by  having  the  patient  breathe  all  the  time  through  the 

« 

nose. 

The  auscultation  tube  in  position,  when  inflation  succeeds,  will 
bring  to  the  examiner's  ear  the  sound  of  distant  rftles.  These 
may  be  sounds  of  simple  moist  bubbling  or  loud,  coarse  rattling, 
owing  to  the  tube  being  quite  full  of  secretion.  This  latter  oon- 
dition  is  common  in  children  with  enlarged  tonsils  and  granular 
pharyngitis. 

The  hearing  should  be  tested  by  the  watch  both  before  and 
afler  inflation,  in  order  to  determine  its  effect.  The  watch  and 
fork  are  heard  in  mild  cases  almost  as  well  as  in  the  normal 
state. 

Five  or  six  inflations  should  be  made  the  first  visit,  to  expel 
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mucus  from  the  tube^  before  the  therapeutic  value  of  the  action 
can  be  known.  There  is  no  danger  of  forcing  mucus  into  the 
tympanum^  as  it  clings  to  the  walls  of  the  tube^  and  permits  the 
air  to  pass  by  or  through  it.  Too  frequent  inflation  is  injurious, 
but  it  should  be  done  as  often  as  needed,  else  mischief  will  ensue. 
If  inflation  succeeds  and  the  hearing  does  not  improve,  one  can 
be  certain  of  disease  in  other  parts  of  the  auditory  apparatus. 

There  is  no  pain  in  simple  tubal  catarrh  but  in  acute  exacer- 
bations or  ulcerated  conditions,  it  may  be  of  moderate  degree. 
Damp  and  cold  weather  increases  the  symptoms,  and  dry  warm 
weather  ameliorates  them.  Anything  that  irritates  the  throat,  as 
spices,  spirituous  liquors  and  tobacco,  aggravates  the  disease.  The 
patient  is  hardly  conscious  of  any  change  in  his  hearing  from 
these,  unless  .the  morbid  state  is  severe. 

The  laryngeal  mirror  vnll  reveal  the  condition  of  the  naso- 
pharynx and  mouths  of  the  tubes.  In  some  patients,  the  short  dis- 
tance between  the  palate  and  posterior  pharyngeal  wall  or  the  great 
sensibility  of  the  throat  will  prevent  an  examination  with  the 
mirror.  The  index  finger  may  be  passed  up  behind  the  palate 
and  give  a  good  idea  of  the  ccmditions.  A  glimpse  may  be 
sometimes  gained  through  the  nasal  fossa  by  a  S^aufal's  speculum, 
but  this  is  necessarily  imperfect  knowledge  of  doubtful  value. 
A  tolerably  accurate  conception  of  the  disease  can  be  had  from 
the  totality  of  symptoms  attainable. 

Post-mortem  examinations  at  different  stages  of  tubal  disease 
have  cleared  up  the  pathology  of  the  r^ion. 

The  mucous  membrane  of  the  tube  may  be  pink,  relaxed,  and 
covered  with  a  moist  slime,  in  mild  cases ;  in  others,  it  is  in  a 
condition  of  cellular  infiltration  and  congestion.  This  is  of  dif- 
ferent degrees,  from  a  delicate  capillary  injection,  to  an  enlarged 
network  of  arteries  and  veins,  which  extend  out  of  the  tube  and 
npon  the  pharyngeal  wall.  In  the  meshes,  there  may  be  minute 
hemorrhages^  or  large  extravasations  from  ruptured  vessels,  and, 
if  these  are  old,  they  will  appear  as  gray  and  grayish-black  pig- 
ment spots.  The  lumen  of  the  tube  occasionally  contains  blood 
clots. 

Hypersemia,  originating  in  the  pharynx  and  mouth  of  the  tube, 
diminishes  as  it  approaches  the  tympanum.     When  the  hyperse- 
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mia  originates  in  the  tympanum,  it  may  diminish  in  the  tube 
towards  the  pharynx. 

The  tube  contains  more  or  less  mucus  mixed  with  free  ciliated 
epithelial  cells.  This  may  be  quite  fluid,  owing  to  a  large  pro- 
portion of  serum  present,  6r  like  jelly  from  diminution  of  it  In 
the  latter  form,  it  consolidates  into  pellets  and  strings,  ooclocleB 
the  canal,  and  plugs  the  pharyngeal  opening. 

In  the  graver  varieties  of  Eustachian  inflammation,  there  is 
hyperplasia  of  the  submucous  connective  tissue;  the  muciparous 
glands  become  hypertrophied,  and  the  surface  of  the  macosa, 
rough,  granular,  and  elevated  into  longitudinal  wrinkles.  Swell- 
ing is  rare  in  the  osseous  portion  of  the  tube,  increases  towards 
the  pharynx,  often  closes  the  tube  at  the  isthmus,  and  converts 
the  opening  to  a  mere  slit.  Of  course,  the  difficulty  of  inflation 
and  other  treatment  increases  with  the  disease. 

Ulceration  takes  place  in  all  parts  of  the  tube,  afiecting  by 
preference  the  pharyngeal  extremity,  and  the  cicatrices  that  result 
frequently  constrict  and  even  shut  up  the  canal. 

Fibrous  adhesions  and  bands  have  been  found  in  the  tube,  as 
a  result  of  chronic  inflammation ;  especially,  at  the  tympanic  end, 
when  disease  of  the  tympanum  or  temporal  bone  has  coexisted. 
Polypus  and  other  tumors  very  seldom  appear,  and  foreign  bodies 
are  rarely  found  in  the  tube.  Such  cases  are  curiosities  of  aural 
literature. 

There  are  other  sources  of  constriction  or  stenosis  of  the  tube. 
Sch wartze  mentions  oedema  of  the  mouth  of  the  tube  during  con- 
gestion of  the  superior  vena  cava;  insufficiency  of  the  palato- 
tubal  muscles  in  fissure  of  the  palate ;  and  hyperostosis  near  the 
tympanic  orifice.  He  says :  "  Stenosis  in  the  middle  portion  of 
the  canal  appears  to  be  extremely  rare.  It  is  in  practice,  from 
inexact  observation,  thought  to  be  much  more  common  than  it  is 
in  reality.  Not  infrequently  an  angular  bend  in  the  course  of  the 
tube,  or  a  projection  of  the  carotid  canal  into  the  osseous  tube  is 
mistaken  for  stenosis  on  attempting  to  pass  a  bougie.  Beal  stric- 
tures in  the  sense  in  which  urethral  strictures  are  formed,  by 
thickening  and  atrophic  shortening  of  the  tissues,  appears  not  to 
occur  in  the  Eustachian  tube,"* 

*  The  Pathological  Anatomj  of  the  Ear,  Schwartze,  p.  138. 
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The  atrophic,  sclerotic,  proliferative  inflammation  of  the  Eusta- 
chian tube  differs  widely  from  the  catarrhal.  It  is  a  sequela  of 
the  latter  in  some  cases ;  in  others,  it  seems  to  result  from  a  slow 
subacute  inflammation,  or  from  the  atrophic  changes  of  senility. 
There  is  atrophy  of  muscles,  glands,  and  epithelium,  and  diminu- 
tion of  secretion ;  hardness  and  dryness  of  cellular  elements,  with 
hyperplasia  of  the  submucous  connective  tissue. 

The  mucous  membrane  sometimes  loses  its  folds,  or  rugse,  and 
epithelium,  and  presents  a  smooth,  inactive  surface. 

The  pharynx  may  be  comparatively  healthy,  especially  in  old 
people,  but  in  most  cases  either  the  granular  or  atrophic  pharyn- 
gitis will  be  present.  The  tube  can  generally  be  easily  inflated 
by  any  of  the  methods  described,  and  the  patient  will  deftly  ex- 
hibit his  skill  in  the  Yalsalvian  method,  and  declare  that  his 
ears  ought  to  be  all  right,  since  he  can  blow  them  out  so  easily. 
The  hearing  for  the  watch  is  diminished,  owing  to  the  existence 
of  the  same  proliferative  disease  in  the  tympanum,  and  the  fork 
upon  the  vertex  is  not  heard  quite  as  well  as  in  normal  ears. 

When  the  tympanum  Is  inflated  through  the  catheter,  one  hears 
through  the  auscultation  tube  a  rushing  sound  of  air  passing 
through  the  tube,  ending  in  a  high  toned  thud  or  rattle,  as  the 
membrana  tympani  flaps  outward.  The  patient  hears  the  rushing 
and  blow  upon  the  tympanic  walls,  and  is  conscious  of  pressure  in 
the  ear,  but  this  is  only  momentary,  because  the  excess  of  air  escapes 
as  it  came,  through  the  patent  or  easily  dilated  tube.  In  some  cases 
that  have  been  preceded  by  severe  catarrh,  and  in  others  where 
there  is  a  gouty  diathesis,  the  tube  is  sometimes  narrowed  and 
even  closed  by  fibrous  membrane,  and  thus  inflation  is  hindered 
or  entirely  prevented. 

The  tube  is  generally  enlarged  to  three  or  four  times  its  normal 
size,  on  account  of  atrophy  of  its  soft  tissues  and  osseous  walls ; 
the  pharyngeal  opening  is  gaping  and  deep,  and  its  cartilaginous 
ring  shows  very  plainly,  and  projects  considerably  above  the  sur- 
face of  the  pharynx,  so  that  a  decided  ridge  is  felt  in  manipulating 
with  the  catheter. 

Very  little  treatment  is  required  for  this  condition  of  the  tube 
different  from  that  adopted  for  the  tympanum,  unless  obstruction 
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takes  place  from  local  iutratubular  hyperplasia^  li^hich  will  de- 
mand the  use  of  bougies. 

Another  condition  of  the  Eustachian  tubes  must  be  considered, 
where  relaxation  or  paresis  of  the  soft  palate  and  palato-tobal 
muscles  occurs  from  exhaustion  of  the  vital  powers,  mental  or 
physical  strain,  and  general  constitutional  disease. 

Disease  of  the  associate  parts  is  not  essential  to  this  conditioo, 
but  there  is  usually  a  pale,  flabby  state  of  the  mucous  membrane 
and  muscles,  such  as  described  under  atrophic  pharyngitis,  but 
catarrh  is  not  a  prominent  symptom.  There  are  few  signs  of  ear 
trouble.  There  is  absence  of  tinnitus  and  vertigo,  but  a  slight 
deafness  is  generally  present,  which  may  have  come  on  suddenly. 
This  varies  considerably,  being  increased  when  the  patient  is 
fatigued,  and  diminished  when  rested,  and  after  a  night's  sleep. 
The  deafness  is  not  progressive,  and  the  membrana  tympani  is 
little  affected.  The  velum  droops  low  upon  one  or  both  sides; 
the  ear  can  seldom  be  inflated  by  the  Valsalvian  method,  or  by 
the  air-bag,  except  through  the  catheter,  and  then  the  sounds 
heard  with  the  auscultation  tube  are  a  soft  click  as  the  tube  opens, 
accompanied  by  more  or  less  weak  r&les,  and  a  crackling  as  the 
membrane  moves  outward. 

The  necessity  of  the  catheter  for  inflation  is  considered  by  Dr. 
Woakes,  as  diagnostic  of  paretic  obstruction,  but  this  must  be 
qualified,  as  several  other  conditions  of  the  tube  require  the  use  of 
the  instrument  before  air  can  be  forced  into  the  ear.  The  uvula 
is  short  and  points  or  is  adherent  to  the  better  side,  the  one  not 
paretic  or  the  least  affected,  which  is  generally  the  right;  bat 
it  may  be  oedematous,  hang  straight  down,  and  rest  upon  the  base 
of  the  tongue.  The  pillars  of  the  fauces  are  flattened  and  relaxed, 
and  the  parts  are  partially  or  entirely  insensible  to  touch. 

Dr.  Woakes  believes,  in  these  cases,  the  salpingo-pharyngeos 
and  internal  pterygoid  muscles,  supplied  respectively  by  the  glosso- 
pharyngeal and  the  third  division  of  the  fifth  nerves,  open  the 
Eustachian  tube  and  keep  the  tympanum  aerated.  He  thinks, 
tihat  the  tensor  palati  and  tensor  tympani  muscles,  receiving  ner- 
vous influence  from  a  common  source,  the  otic  ganglion,  are  un- 
able to  perform  their  physiological  functions,  by  which  there  is 
relaxation  of  the  muscles  around  the  mouth  of  the  Eustachian 
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tube,  and  the  drum-head  is  not  held  in  that  delicate  state  of  ten- 
sion and  accommodation  seen  in  the  normal  state. 

Weber-Liel  asserts  that  the  paralysis  of  the  palate  muscles  is 
accompanied  by  an  antagonistic  spasm  of  the  tensor  tympani, 
and  this  causes  depression  of  the  membrana  tympani  and  deaf- 
ness. This  is  not  reasonable,  and  I  think  cannot  be  demon- 
strated. 

The  lack  of  muscular  tonus  causes  the  symptoms  given  above, 
and,  if  the  lesion  persists  long  untreated,  organic  disease  of  the 
mucous  membrane  of  the  tube  and  middle  ear  may  supervene. 
The  snares  of  a  drum  are  drawn  according  to  the  pitch  desired  by 
the  player.  The  drum-head  of  the  ear  is  adjusted  to  sound  by  the 
tensor  tympani  muscle,  and  its  paresis  causes  considerable  deaf- 
ness. The  Eustachian  tube  must  be  kept  open  and  the  tympanum 
full  of  air,  until  medical  and  other  means  shall  restore  the  nerves 
to  their  normal  activity. 

Ohronic  Inflammation  of  the  Tympanum. — Chronic  inflam- 
mation of  the  tube  and  tympanum  arises  simultaneously  from  a 
common  cause,  and  continues  as  an  entity,  the  morbid  condition 
of  each  part  reacting  upon  the  other.  Chronic  inflammation  of 
the  Eustachian  tube  of  long  duration  or  considerable  severity 
finally  involves  the  tympanum.  Chronic  inflammation  of  the  tym- 
panum originates  in  some  afiection  of  the  external  canal  and 
drum-head,  or  from  a  general  cause  operating  through  these, 
as  the  rheumatic  or  gouty  diathesis  or  the  degenerations  of 
senility.  It  may  continue  limited  to  the  middle  ear,  as  found  in 
a  few  cases  of  proliferation  and  sclerosis,  but  the  afiection  gen- 
erally extends  along  the  Eustachian  tube  to  its  pharyngeal  ex- 
tremity. 

Chronic  inflammation  of  the  tympanum  of  the  catarrhal  vari- 
ety is  invariably  connected  with  the  same  disease  in  the  tube. 
There  is  subacute  inflammation  of  the  mucous  membrane,  with 
increased  secretion  of  sero-mucus,  and  considerable  impairment  of 
hearing.  The  patient  has  become  suddenly  conscious  of  his  infirmity 
in  one  or  both  ears,  on  account  of  an  increase  of  symptoms  or 
having  his  attention  called  to  the  ears  in  some  way,  or  he  has  known 
that  his  throat  and  ears  have  been  in  an  uncomfortable  condition 
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for  some  time.  He  may  trace  the  affection  to  some  special  cold 
he  has  taken  or  to  repeated  colds  at  intervals^  but  frequently  the 
disease  has  advanced  so  stealthily^  especially,  when  the  pharynx 
is  in  a  morbid  state,  that  the  beginning  cannot  be  approximately 
stated.  The  patient  is  conscious  he  has  ears,  owing  to  a  sense  of 
fulness  or  a  stopped  feeling  in  them.  He  can  locate  this  deep 
within.  It  is  not  a  sensation  of  external  canal  obstruction,  but 
of  pressure  somewhere  between  the  canal  and  throat  The  sensa- 
tion varies  from  a  slightly  thick  feeling  to  one  of  considerable  ten- 
sion. Cold  air,  damp  weather,  a  glass  of  beer  or  wine,  smoking 
a  cigar,  and  the  horizontal  position  will  increase  the  fulness  and 
attract  attention.  At  the  same  time,  a  tinnitus  which  is  present  in 
most  cases  increases.  It  is  frequently  a  fine  ringing,  and  this 
has  a  rhythm  of  increase  and  decrease  synchronous  with  the  car- 
otid  pulsation.  Occasionally  the  voice  resounds  in  the  ear  in  a 
distressing  manner  every  time  the  patient  speaks.  The  tinnitus 
may  be  hissing,  whiffing,  rushing,  roaring,  rumbling,  etc.,  accord- 
ing to  the  grade  of  the  disease.  It  is  raised  a  note  or  two  some- 
times, when  the  lower  jaw  is  moved  in  chewing.  It  may  cease 
entirely  at  times,  and  then  come  on  suddenly  and  decidedly.  It 
may  be  so  feeble  in  tone,  that  silence  is  necessary  for  the  patient 
to  tell  whether  or  not  it  is  present,  or  it  may  be  so  loud  the 
patient  cannot  sleep  or  perform  mental  labor  well.  When  it 
increases  with  fatigue,  and  the  fork  indicates  diminished  cranial 
perception,  the  labyrinth  is  generally  diseased.  Perforation  of 
the  membrana  tympani  may  cause  it  to  cease  for  a  time  or 
increase  its  volume.  If  the  tympanum  becomes  filled  with  mu- 
cus, it  often  ceases  altogether  or  become  coarse  and  rhythmic.  It 
increases  with  the  disease,  and  oflen  ceases  in  late  stages.  Infla- 
tion of  the  tube  and  ear  with  the  air-bag  often  causes  it  to  disap- 
pear for  hours  or  days.  Inflation  is  the  most  essential  measure 
for  its  permanent  removal. 

There  is  occasionally  a  soft  clicking  heard,  such  as  one  can 
make  with  the  tongue  against  the  roof  of  the  mouth,  occasioned 
by  the  opening  of  the  Eustachian  tube,  owing  to  spasmodic  action 
of  the  palato-tubal  muscles.  Cracking  is  heard  in  spasmodic 
contractions  of  the  tensor  tympani,  acting  upon  the  membrane. 
In  drier  cases,  crackling  is  produced  by  movements  of  the  same, 
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when  the  air  goes  in,  and  again  when  it  escapes.  There  are  mu* 
cous  rllles  in  the  tube  and  drum  during  swallowing,  but  the  air 
does  not  make  a  distinct  crackling  in  the  ear,  as  when  the  parts 
are  healthy.  The  patient  is  morbidly  sensitive  about  his  deaf- 
ness, and  will  frequently  deny  it  stoutly;  he  thinks  persons 
around  him  speak  very  low. 

The  hearing  is  considerably  diminished,  the  watch  can  be 
heard  only  a  few  inches,  the  fork  vibrating  upon  the  vertex  is 
not  heard  well,  voices  sound  muffled,  there  is  inability  to  catch 
certain  letters  and  syllables,  and  the  patient  is  obliged  to  ask  for 
the  repetition  of  words  and  sentences. 

The  vowel  sounds  are  as  often  mistaken  i^  the  consonants.  In 
a  case  with  Hw.  ^^,  it  was  difficult  to  distinguish  between  a  and  k, 
e  and  d,g  and  t,  g  and  z^i  and  r,y  and  £,m  and  n,  jpand  ty  t  and 
Zy  and  q  and  u. 

Audition  varies  with  the  phases  of  the  disease,  the  permeabil- 
ity of  the  Eustachian  tube,  and  the  degree  of  aeration  of  the  middle 
ear.  Grenerally  the  watch  can  be  heard  a  few  inches ;  in  some 
cases,  not  on  contact.  Inflation  often  lengthens  the  hearing  dis- 
tance ;  but  it  may  shorten  it  exceptionally  by  forcing  mucus  from 
the  tube  into  the  ear,  by  distending  the  membrane  too  much,  and  by 
moving  thicker  mucus  into  improper  relations  with  the  chain  of 
ossicles  and  the  inner  membrane.  Inflation  may  not  change  it  at  all, 
because  a  swollen  tube  may  prevent  the  entrance  of  air  into  the 
ear,  or  the  tube  and  tympanum  stufied  with  mucus  cannot  receive 
enough  air  to  act  upon  the  parts. 

In  drier  cases  of  chronic  inflammation,  hearing  is  oflben  better 
in  a  noise.  The  stifiened  articulations  of  the  ossicles,  and  the 
thickened  membrane  of  the  round  and  oval  windows  are  sup- 
posed to  be  limbered  up  and  loosened  by  the  strong  vibrations  of 
loud  sounds,  so  that  feebler  ones  acting  harmoniously  with  them 
are  perceived  by  the  auditory  filaments.  The  latter  efiects  may 
be  compared  to  the  air  of  a  melody,  tinkling  in  dulcet  tones 
through  and  abdve  the  louder  and  more  powerful  tones  of  varia- 
tions. 

Notwithstanding  the  diminution  of  auditory  power,  the  patient 
much  of  the  time  has  a  sensation  as  if  his  hearing  were  exceed- 
ingly acute.     There  is  a  hypersesthesia  of  the  auditory  nerve,  a 
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morbid  sensibility  to  all  sounds ;  the  ears  are  on  the  ^t  vke 
for  any  and  every  sound  around,  and  those  unexpected  or 
louder  than  usual^  cause  discomfort  in  the  ear  closely  allied  to 
pain.  Indeed,  pain  is  occasionally  caused  in  this  disease  by  load 
sounds. 

The  external  ear  is  hypersensitive  to  touch  and  drafts  of  lur. 
The  patient  manifests  much  timidity  during  examination,  and 
shrinks  at  the  touch  of  fingers  and  speculum.  There  is  discom- 
fort in  the  external  ear  from  exposure  to  dampness,  cold  air  or 
wind.  This  increases  to  a  slight  aching  in  the  ear,  with  occa- 
sional darts  of  pain  along  the  Eustachian  tube  to  the  throat, 
which  is  often  a  little  sore  upon  one  or  both  sides.  This  soreness 
is  common  in  the  morning  after  exposure  to  night-air,  but  disap- 
pears soon  after  breakfast.  Patients  say  they  cannot  sit  out  of 
doors  after  dark  in  summer  or  take  a  ride  in  the  wind  without 
the  ears  aching,  unless  tliey  wrap  up  the  head  or  stop  the  ears 
with  cotton  or  wool. 

Vertigo  is  another  symptom  in  this  disease,  though  it  is  some- 
times absent.  It  is  generally  mild  and  inconstant,  but  may  be 
severe  enough  to  make  the  patient  stagger,  and  grasp  hold  of 
something  to  prevent  falling. 

Severe  attacks  of  vertigo  are  occasionally  caused  by  disorder  of 
the  stomach,  and  are  accompanied  by  flatulence,  nausea,  increased 
tinnitus,  and  deafness. 

Peripheral  irritation  of  the  pneumogastric  nerve  in  the  §tomach 
passes  by  a  branch  from  the  trunk  to  the  inferior  cervical  sympa- 
thetic ganglion;  this  gives  vaso-motor  nerves  to  the  cerebral 
arteries,  which  anastomose  with  the  vessels  of  the  labyrinth, 
and  these  with  those  of  the  tympanum.  The  ganglion,  also, 
gives  off  the  inferior  cardiac  branches.  Through  this  ganglion 
the  circulation  of  blood  in  the  ear,  already  disturbed  by  the  aural 
disease,  is  further  disordered ;  the  labyrinthine  pressure  is  altered, 
and  vertigo  results. 

Giddiness  comes  on  frequently  from  variations  in  the  intra- 
tympanic  pressure.  When  the  Eustachian  tube  is  obstructed,  and 
the  air  of  the  tympanum  is  rarefied,  the  external  air  presses  the 
membrana  tympani  inward,  and  the  ossicles  transmit  this  pres- 
sure to  the  membrane  of  the  foramen  ovale  and  the  labyrinthine 


OHRONIO   INFLAMMATION  OF   THE   TYMPANUM.        343 

fluid.  This  condition  predisposes  to  tinnitus  upon  slight  plus  or 
minus  variations  of  pressure^  occasioned  by  temporary  anaemia  or 
hypersemia^  and  by  aerial  and  mechanical  changes  in  the  tym- 
panum. The  simple  pressure  comes  on  so  gradually^  that  the 
auditory  filaments  become  accustomed  to  it^  and  require  a  pertur- 
bation of  some  sort  to  excite  the  vertigo.  The  cochlear  nerves 
respond  to  the  fluid  agitation  by  tinnitus,  and  the  vestibular  by 
rotating  afiections  of  the  body's  equilibrium. 

Sudden  movements  of  mucus  in  the  tympanum,  brought  about 
by  action  of  the  membrana  tympani,  the  tensor  tympani  muscle, 
or  the  Eustachian  tube,  often  furnish  an  exciting  cause  of  vertigo. 
Moderate  inflations  do  not  usually  cause  vertigo,  because  the  air 
goes  into  the  tympanum,  strikes  and  pushes  the  drum-head  out 
and  the  foramen  rotundum  in,  and  thus  in  a  measure,  forces  the 
stapes  outwards,  and  counteracts  the  direct  pressure  of  the  air  upon 
the  foot-plate  and  its  consequent  action  upon  the  vestibular  cur- 
rents. 

When  the  drum-head  is  thick  and  rigid  and  the  ossicles  an- 
chylosed,  inflation  will  often  cause  distressing  vertigo.  Powerful 
inflations  of  air,  by  over-distending  the  tympanum,  tearing  adhe- 
sions, and  pressing  violently  upon  the  stapes  and  round  window, 
may  cause  vertigo,  syncope,  and  unconsciousness. 

A  lady  patient  had  depressed  and  adherent  drum-head,  stifiening 
of  the  articulations  of  the  ossicles,  and  considerable  tympanic  mucous 
secretion.  I  inflated  very  strongly  through  a  catheter,  she  turned 
pale,  fainted,  and  I  caught  her  as  she  fell  ofi^the  chair,  and  placed 
her  upon  a  lounge.  IChe  pulse  was  very  feeble  and  face  ghastly. 
I  put  Spirits  of  Ammonia  to  her  nostrils,  and  bathed  the  face  in 
Spirits  of  Camphor  until  she  became  conscious;  then,  as  the  de- 
pression continued,  I  gave  her  a  few  drops  of  Compound  Spirits 
of  Ether.  It  was  half  an  hour  before  she  was  able  to  go 
home,  and  several  hours  before  she  felt  all  right  again.  She  said, 
that  when  I  compressed  the  air-bag,  she  felt  a  sudden  loud  report 
in  the  afiected  ear,  and  then  darkness  and  silence  reigned.  When 
I  examined  the  membrane,  I  thought  it  moved  outward  rather 
more  than  before,  under  the  influence  of  Seigle's  speculum,  and 
concluded  an  adhesive  band  or  an  anchylosis  had  given  way 
from  the  violent  inflation.     I  do  not  infliate  very  strongly  now, 
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unless  with  the  design  of  freeing  the  membrane  or  making  the 
chain  of  bones  more  supple. 

Drs.  Roosa  and  Ely  have  reported  a  very  alarming  case  of  syn- 
cope from  syringing  and  cleaning  the  ear^  in  the  case  of  a  gentle- 
man with  purulent  diuease  of  the  tympanum. 

I  shall  treat  of  the  vertigo  of  M^ni^re's  disease  elsewhere. 
The  symptoms  of  disease  in  the  Eustachian  tube,  pharynx,  and 
associate  parts  have  been  already  presented  in  previous  pages,  and 
should  be  referred  to  by  the  reader. 

The  voice  is  frequently  affected  in  chronic  inflammation 
of  the  tympanum  and  tube.  It  loses  its  clearness  and  volume, 
and  cannot  express  the  higher  notes  of  the  musical  scale  with- 
out great  effort,  and  then  only  for  a  short  time.  The  voice 
cracks,  breaks,  and  becomes  hoarse  or  squeaking,  when  an  attempt 
is  made  to  sing  high  notes,  or  when  the  effort  is  prolonged.  A 
slight  exacerbation  of  moderate  and  unsuspected  tubal  and  tym- 
panic inflammation  with  little  throat  affection  in  a  singer,  broke  his 
voice  so  that  he  could  not  sing  within  several  notes  of  his  accus- 
tomed place.  Trying  in  my  presence,  he  sang  up  the  scale  as 
usual,  but  could  not  maintain  nor  give  volume  to  the  upper 
notes,  and  soon  b^an  to  cough.  He  said  the  effort  made  his 
larynx  ache,  and  the  anterior  muscles  of  the  neck  very  tired. 
The  laryngeal  mucous  membrane  was  a  little  hypereemic,  and  the 
posterior  pharynx  roughened.  A  few  weeks  treatment  of  the 
throat  and  ears  restored  his  voice  to  its  former  range. 

Another  patient,  with  chronic  aural  disease  of  some  severity 
and  long  continuance,  was  distressed  because  he  could  no  longer 
speak  or  sing  at  prayer-meeting.  He  had  Hw.«V  a  dry  condition 
of  the  tubes-  and  tympana,  and  a  slightly  granular  pharynx. 
When  he  talked  or  sang  a  few  moments,  his  voice  would  become 
harsh,  his  throat  itch,  and  a  dry,  hacking  cough  would  force  him 
to  cease.  The  mucous  membrane  of  the  larynx  was  normal,  and 
the  muscles  acted  harmoniously.  Treatment  for  a  year  improved 
the  hearing  a  little,  smoothed  the  pharynx,  and  perfectly  restored 
the  vocal  powers. 

As  deafness  increases,  the  patient  loses  that  nice  distinction  of 
tones  by  which  he  regulates  the  smoothness  and  volume  of  vocali- 
zation ;  the  voice  gradually  becomes  unrhythmical  and  unmusical, 
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and  takes  a  sharpened  or  querulous  tone,  anything  but  pleasant 
for  the  listeners.  It  has  been  my  fortune  never  to  have  had  but 
one  patient,  who  was  totally  deaf  and  not  dumb.  He  was  a 
powerful  and  hearty  blacksmith,  56  years  old ;  he  could  not  dis* 
tinguish  shouted  words,  and  carried  a  slate  and  pencil.  The 
membranse  tympanorum  were  entirely  adherent  to  the  inner  walls 
of  the  ears;  inflation  produced  no  effect,  and  the  tuning-fork  on 
the  vertex  and  mastoid  was  heard  only  faintly.  The  disease  had 
existed  for  fifteen  years,  and  was  caused  by  dipping  the  head  in 
water  when  sweating.  The  trumpet,  and  concert  dentaphone  were, 
of  course,  useless,  and  writing  and  signs  were  my  only  means  of 
communication  with  him,  but  he  could  speak  readily  enough. 
His  articulation  was  loud,  harsh,  of  variable  volume,  and  in 
irregular  jerky  tones. 

Affections  of  the  voice  in  chronic  inflammation  of  the  tym- 
panum depend,  in  a  large  majority  of  cases  upon  congestion 
or  inflammation  of  the  mucous  membrane  of  the  larynx,  orig- 
inating independently,  or  caused  by  the  pharyngeal  and  throat 
diseases  so  commonly  present.  Weber-Liel  and  Woakes  believe 
that  the  laryngeal  trouble  may  arise  through  reflex  action  from 
the  ear.  The  auricular  branch  of  the  pneumogastric  nerve  trans- 
mits an  impression  from  the  external  auditory  canal  to  the  trunk 
of  the  vagus,  and  its  superior  laryngeal  branch  excites  the  respi- 
ratory centre  in  the  medulla  oblongata,  and  causes  contraction  of 
the  crico-thvroid  muscle. 

The  auricular  irritation  passes,  also,  through  the  inferior  gan- 
glion of  the  vagus  and  a  communicating  nerve  filament  to  the 
superior  cervical  sympathetic  ganglion,  which  supplies  vaso-motor 
nerves  to  the  carotid  branches  that  nourish  the  tissues  of  the 
larynx*  The  tympanic  branch  of  the  glosso-pharyngeal  and  its 
main  trunk  anastomose  with  the  vi^us  and  its  auricular  branch, 
and  with  the  superior  cervical  sympathetic  ganglion,  and  bring 
the  tympanum  into  nervous  communication  with  the  muscles  and 
mucous  membrane  of  the  pharynx  and  larynx.  The  ear  is  thus 
brought  into  intimate  relationship  with  the  oi^n  of  voice. 

Disorders  of  function  and  nutrition  in  one  part  may  bring  on 
sympathetic  aflection  in  the  other.     The  larynx  may  become 
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affected  by  ear  disease,  and  the  ear  may  become  affected  from 
laryngeal  disease.  A  foreign  body  in  the  ear  may  cause  cooghiDg 
and  sneezing ;  blowing  in  the  meatus  induce  nausea  and  vomit- 
ing ;  a  cold  blast  in  the  ear  excite  catarrh  and  croup ;  a  bougie 
pushed  into  the  isthmus  of  the  Eustachian  tube  produce  laryn- 
geal pain ;  and  disease  of  the  middle  ear  develop  laryngeal  con- 
gestion and  inflammation. 

Acute  inflammation  of  the  larynx  causes  otalgia  and  acute  in- 
flammation of  the  tympanum;  perichondritis  of  the  crico-aryte- 
noid  cartilages  is  accompanied  by  otalgia ;  asthma  is  followed  bj 
deafness ;  tuberculous  disease  of  the  larynx  is  complicated  by 
purulent  inflammation  of  the  middle  ear ;  and  a  bruised  larynx 
produces  deafness  and  sometimes  unconsciousness. 

Burnett  quotes  a  case  from  the  records  of  the  Academy  of 
Sciences,  of  Paris,  1705.  '*  A  young  man,  twenty  years  old,  lost 
both  hearing  and  speech,  after  his  larynx  had  been  squeezed  by 
a  strong  man  in  a  fight.  All  means  tried  for  the  restoration  of 
hearing  failed  in  this  case.'' 

I  saw  a  similar  case  in  1879,  through  the  kindness  of  Dr.  J. 
H.  McClelland.  A  middle-aged  laborer  in  a  rolling-mill  had 
been  grasped  fiercely  by  the  throat  and  thrust  to  one  side  by  a 
fellow- workman.  The  patient  was  recumbent,  pale  and  feeble; 
his  pupils  were  dilated,  and  his  hearing  deficient.  He  could  not 
speak,  nor  swallow,  except  a  few  drops  of  water  at  a  time,  and 
each  attempt  brought  on  distressing  choking,  owing  to  paresis  of 
some  of  the  throat  muscles  and  spasm  of  others.  The  diagnosis 
was  shock  and  bruising  of  the  cervical  sympathetic  ganglia. 
Ignatia  was  given,  and  the  man  recovered  perfectly  in  two  or 
three  days. 

Sneezing  is  a  very  common  symptom  in  catarrhal  otitis,  and 
depends,  as  much  upon  increased  sensibility  to  cold,  as  upon  local 
irritation.  It  may  occur  in  single  explosions,  but  is  ofltener  in 
paroxysms  during  the  night  or  early  part  of  the  day.  Th^  most 
trifling  exposure  or  irritation  will  often  cause  from  one  to  a  dozen 
sneezes,  sometimes  violent  enough  to  shake  the  windows.  The 
outburst  is  followed  by  a  flow  of  serum  from  the  nose,  and  sen- 
sations of  stuffing  and  rattling  in  the  ears.  Every  one  has  heard 
the  joke  about  a  person  taking  cold  from  a  draft  through  a  key- 
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hole^  and  from  leaving  the  pew  door  open  in  church.  I  am  al- 
most ready  to  believe^  that  hypersesthetic  victims  of  catarrhal 
otitis  have  furnished  evidence  upon  which  such  stories  are  predi- 
cated. I  have  known  patients  so  sensitive  they  would  sneeze 
repeatedly  from  exposure  to  a  breath  of  cold  air  upon  the  head, 
touching  a  cold  object^  leaving  off  a  cuff  ^or  collar,  changing  to 
lighter  shoes  or  a  dressing  gown  though  remaining  in  a  warm ' 
room,  and  from  taking  cold  water  or  ice  cream. 

The  respiratory  centre  in  the  medulla  oblongata  receives  exci- 
tations from  the  nerves  of  general  sensibility  upon  the  surface  of 
the  body,  especially  the  trifacial,  from  the  pneumogastric  nerve, 
and  the  sympathetic  system.  Aural  conditions  influence  the 
medulla  through  the  auricular  branch  of  the  pneumogastric,  the 
auriculo-temporal  branch  of  the  trifacial,  and  the  tympanic  branch 
of  the  glosso-pharyngeal  nerves.  The  respiratory  centre  sends  a 
motor  impulse  along  the  respiratory  motor  nerves,  the  facial, 
pneumogastric,  spinal  accessory,  intercostals,  etc. ;  a  deep  inspira- 
tion is  followed  by  drawing  together  of  the  pillars  of  the  fauces 
over  the  base  of  the  tongue,  and  a  violent  expulsion  of  air  through 
the  nose.  The  shock  often  forces  the  velum  upward,  and  makes 
the  mucous  membrane  feel  rough  and  uncomfortable^  even,  as  far 
forward  as  the  middle  of  the  roof  of  the  mouth.  Sneezing  warns 
the  patient  of  danger  to  the  ears  by  increase  of  the  catarrhal 
process,  and  indicates  a  debilitated  state  of  the  health. 

Other  results  of  reflex  action  in  aural  disease,  especially,  in  the 
chronic  kind  I  am  discussing,  are  seen  in  increased  vascularity, 
altered  sensibility,  and  muscular  spasm  of  the  parts. 

The  auricle,  side  of  the  head,  one  cheek,  the  neck,  and,  even,, 
thechest  and  back  may  become  of  acarmine  hue ;  the  capillaries  are 
distended  with  blood,  and  the  temperature  is  raised,  as  in  blushing 
or  the  early  stage  of  erythema.  The  color  of  the  auricle  in  some 
places  deepens  to  crimson  and,  even,  purple  without  running 
into  inflammation,  and  tinnitus  supervenes,  or  if  this  has  existed 
previously,  it  is  considerably  increased.  The  attacks  are  usually 
sudden  and  transitory;  all  the  morbid  symptoms  depart  as 
quickly  as  they  have  appeared ;  only  to  return  again,  when  local 
irritation  or  any  emotional  excitement  furnishes  the  impetus* 
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Experimental  and  pathological  lesions  of  the  cervical  sympa- 
thetic ganglia  produce  corresponding  symptoms  to  the  above,  &Dd 
render  it  certain,  that  they  are  produced  through  and  by  the 
vaso-motor  nerves  of  the  sympathetic  system.  The  aaricalar 
branch  of  the  pneumogastric  and  the  trifacial,  and  the  tympanic 
branch  of  the  glosso-pharyngeal  join  the  superior  cervical  sym- 
pathetic ganglion,  and  bring  the  external  auditory  canal  and 
middle  ear  into  direct  connection  with  one  of  the  chain  of  regu- 
lators of  the  vascular  supply  of  the  head  and  neck,  and  soffi- 
ciently  explain  the  above  phenomena. 

Sore^  spots  are  felt  upon  the  head,  neck,  shoulder,  and  chest, 
here  and  there,  and  neuralgic  shocks  and  pains  shoot  along  the 
course  of  nerves  upon  the  same  side  as  the  diseased  ear.  It  is  not 
uncommon  to  find  soreness  in  the  region  of  the  inferior  semicir- 
cular ridge  of  the  occipital  bone,  over  the  parietal  protuberance, 
in  the  temple,  and  along  the  side  of  the  neck  in  front  and  behind 
the  sterno-cleido-mastoid  muscle.  Neuralgia  is  suffered  most  fre- 
quently in  acute  disease  of  the  ear,  but  may  be  present  in  the 
chronic  stage.  Pain  darts  from  the  ear  to  the  throat,  to  the  occi- 
put, to  the  vertex,  into  one  eye,  into  the  teeth,  and  down  the  neck. 
It  sometimes  take  a  reverse  course. 

One  of  my  patients  had  a  severe  pain  in  the  teeth  of  the  right 
lower  jaw,  in  the  ear,  side  of  the  neck,  and  middle  of  the  clavi- 
cle. The  pain  over  the  clavicle  was  as  severe  as  in  the  ear  or 
teeth,  and  I  traced  out  the  connection  from  a  newly  filled  ulcerat- 
ing tooth,  along  the  inferior  dental  to  the  auriculo-temporal 
branch  of  the  trifacial ;  by  anastomosis  of  this,  to  the  facial,  and 
along  the  latter  to  the  auricular  branch  of  the  auricularis  magnus 
of  the  third  cervical,  which  transmitted  the  irritation  by  commis- 
sure to  the  fourth  cervical  nerve,  giving  off  the  supra-davicular 
to  supply  the  clltvicular  region  where  the  pain  ended. 

The  reader  may  trace  the  course  of  reflex  action  in  any  case  of 
neuralgia  with  interesting  and  satisfying  certainty,  if  he  feels  so 
inclined. 

Muscular  spasm  is  another  symptom  of  not  infrequent  occur- 
rence, when  the  ear  is  in  a  morbid  state.  The  contraction  is 
limited  to  a  few  fibres,  or  involves  the  whole  bundle  forming  the 
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muscle.     It  occurs  in  the  muscles  of  the  face^  neck,  and  throat, 
and  is  occasionally  accompanied  by  objective  snapping  noises. 

I  have  had  one  case  somewhat  similar  to  Leudet's,  reported  by 
Burnett.  The  patient  was  a  strumous  youth,  13  years  old,  of 
fair  development  and  growth,  but  easily  exhausted,  subject  to 
sudden  gastric  disturbances  and  severe  headaches,  and  having 
suspicious  stumpy  incisor  teeth.  Ue  was  a  little  deaf,  and  had  a 
moderate  naso-pharyngeal  catarrh,  which  I  did  not  consider  at 
first,  as  he  was  brought  to  me  for  eye  treatment.  I  found  both 
the  corneee  gray  with  interstitial  keratitis,  and  vision  reduced  to 
counting  fingers  at  one  foot.  The  parents  were  robust,  healthy 
people  with  no  specific  history  or  symptoms.  I  was  rather  sus- 
picious of  the  father's  veracity,  because  he  displayed  so  much 
anxiety  in  r^ard  to  the  boy's  condition,  and  asked  so  many  ques- 
tions about  the  disease,  its  probable  cause  and  progress.  The  eye 
afiection  yielded  rapidly  to  treatment,  and  some  six  weeks  after 
the  first  visit,  I  examined  the  ears,  removed  masses  of  altered 
cerumen  and  epidermic  shreds,  and  diagnosed  chronic,  rather  dry, 
catarrhal  inflammation  of  the  tympana.  I  applied  glycerine  and 
water  to  the  external  canals,  inflated  the  ears  with  the  air-bag, 
and  ordered  a  salt-water  gargle,  continuing  the  eye  treatment  of 
mercury  as  before.  After  twelve  days  treatment,  he  returned 
unexpectedly,  and  his  father  said  he  was  afraid  something  serious 
was  the  matter  with  the  boy,  as  he  had  jerking  under  the  jaw  of 
the  right  side.  There  were  clonic  muscular  spasms,  at  the  rate 
of  five  or  six  a  minute,  below  the  right  jaw,  and  in  front  of  the 
stemo-cleido-mastoid  muscle,  in  the  superior  cervical  triangle. 

They  had  appeared  two  days  before,  and  had  been  continuous 
during  waking  hours.  There  was  no  pain  connected  with  them, 
no  abnormal  sensations  in  the  right  ear,  nor  any  cerebral  symp- 
toms whatever. 

There  had  been  headache,  vertigo,  and  nausea  one  afternoon, 
due  to  a  fresh  pork  dinner  and  violent  exercise  immediately  after 
in  playing  base-ball ;  but  I  thought  this  could  not  be  causative 
of  the  phenomenon.  The  membrana  tympani  presented  the  dull 
gray,  opaque  color  of  chronic  inflammation  of  the  tympanum 
noticed  at  the  first  examination,  but  there  was  added  to  the  pre- 
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vious  condition  a  marked  injection  of  bloodvessels  along  the 
handle  of  the  malleus. 

During  the  spasm^  the  depression  between  the  larynx  and 
angle  of  the  jaw  was  elevated,  pushed  outward  laterally,  about 
one-fourth  of  an  inch  ;  the  inferior  maxilla  was  at  the  same  time 
drawn  downward  about  the  same  distance,  and  I  could  feel  the 
tone  of  firm  contraction  under  my  fingers,  pressed  upon  the  in- 
ferior maxillary  region.  The  movement  was  immediately  fol- 
lowed by  relaxation,  the  jaw  returned  to  its  proper  position 
against  the  upper  one,  and  the  time  occupied  from  beginning  to 
end  was  not  over  two  seconds,  while  the  interval  between  the 
spasms  averaged  five  seconds. 

Closing  the  jaw  firmly,  depressing  it  to  its  full  extent,  moving 
it  to  one  side  and  the  other,  and  pressing  firmly  upon  the  mus- 
cles had  no  effect  in  diminishing  the  frequency  or  force  of  the 
spasm.  Inflation  was  easily  accomplished,  and  lessened  the  num- 
ber of  the  contractions  immediately. 

A  careful  study  of  the  symptoms  of  this  interesting  case  ren- 
dered it  certain,  that  the  spasms  were  confined  to  the  digastric  and 
stylo-hyoid  muscles  of  the  right  side,  and  I  was  gratified  to  find 
an  anatomical  reason  for  this  in  the  distribution  of  nerves. 

These  muscles  are  under  the  influence  of  a  filament  given  off 
by  the  facial  nerve  after  its  emergence  from  the  stylo-mastoid- 
foramen,  and,  in  my  opinion,  this  nerve  was  irritated  by  the  mild 
exacerbation  of  inflammation  in  the  tympanum.  This  would 
seem  reasonable,  because  a  general  treatment  of  the  aural  catarrh 
cured  the  spasm. 

Let  us  see  how  this  might  occur.  There  are  several  anasto- 
moses between  the  nerves  of  the  tympanum  and  the  facial,  but  I 
shall  allude  only  to  those  that  seem  to  have  transmitted  the  mor- 
bid impulse  in  this  case.  The  tympanic  nerve,  a  branch  of  the 
glosso-pharyngeal,  is  the  great  sensitive  nerve  of  the  middle  ear. 
It  gives  off  from  its  plexus  in  the  tympanum  a  filament,  that 
unites  with  one  from  the  facial  nerve  to  make  the  small  super- 
ficial petrosal,  which  goes  to  the  otic  ganglion.  The  glosso- 
pharyngeal filament  transmits  irritation  from  the  diseased  tympa- 
num to  the  ganglion.  This  reflects  the  waves  of  irritation  back 
along  the  facial  filaments  of  the  small  petrosal  to  the  trunk  of 
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the  facial,  just  where  its  intumescentia  ganglion  reinforces  its 
power  and  aids  in  controlling  its  functions,  and  from  here  the 
impulse  passes  down  the  nerve  to  the  filament  that  supplies  motor 
impulse  to  the  stylo-hyoid  and  digastric  muscles.  It  is  probable 
that  other  muscles  supplied  by  the  facial  were  influenced  in  a  less 
degree,  and  I  did  not  notice  their  action,  because  I  was  not  fully 
posted  upon  the  neurological  relations  of  the  phenomenon. 

Spasms  of  the  tensor  tympani  and  palato-tubal  muscles  are 
quite  frequently  mentioned  in  otological  writings.  It  is  certain 
that  spasm  of  the  tensor  tympani  occurs  per  se,  and  may  be  in- 
voluntary or,  rarely,  produced  at  will.  It  is  seldom  attended  by 
vertigo.  This  muscle  has  a  tonus  which  keeps  the  membrana 
tympani  at  a  certain  tension  for  the  reception  of  sound  vibrations, 
but  the  d^ree  is  altered  voluntarily,  when  the  mind  is  concen- 
trated upon  auditory  sensations  in  expectant  attention. 

An  irritation  in  the  external  meatus  or  canal,  in  the  tympanum, 
the  Eustachian  tube,  pharynx  or  larynx  can  reach  the  otic  gan- 
glion of  the  same  side  through  some  of  the  nervous  chains  already 
traced,  and  this  may  cause  spasm  of  the  tensor  tympani  alone 
or  accompanied  by  contraction  of  the  tensor  palati  and  other 
muscles.  The  drum-head  in  these  cases  moves  in  and  out  with 
the  abnormal  contraction  and  relaxation  of  the  tensor  tympani, 
as  can  be  seen  under  illumination,  and  demonstrated  by  Politzer's 
manometer. 

The  velum  moves  backward  and  upward,  then  returns  to  its 
proper  pendant  positidi,  as  the  tensor  palati  and  other  palate 
muscles  contract  and  relax. 

These  muscular  actions  are  occasionally  accompanied  by  an 
objective  clicking  sound,  which  may  be  heard  near  the  patient, 
but  sometimes,  even,  at  a  distance  of  several  feet.  It  varies  in 
character,  and  resembles  the  rattle  of  parchment,  the  cracking  of 
the  finger-nails,  a  low  clucking  like  that  produced  by  drawing 
thc'tongue  away  from  the  roof  of  the  mouth,  or  the  thud  produced 
by  snapping  the  thumb  and  second  finger.  The  sound  is  not 
constant  in  rhythm ;  it  may  be  synchronous  with  the  pulse,  rapid 
and  intermittent,  or  increased  to  as  many  as  140  clicks  a  minute. 

In  a  case  recorded  by  Burnett,  swallowing,  breathing,  and 
speaking  arrested  the  noise ;  rapid  respiration  increased  it  from 
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twenty  to  thirty  snappings  a  minute.  The  tuning-fork  rose  io 
pitch  with  every  spasm. 

The  voluntary  production  of  the  sound  has  generally  been  in 
ears  that  were  in  a  normal  state^  but  the  involuntary  in  those 
that  were  affected  by  various  d^rees  of  subacute  inflammation. 
Burnett  mentions  instances  of  bilateral  and  of  unilateral  oontrac- 
tion  of  the  tensor  tympani  in  normal  ears,  which  were  under 
voluntary  control.  The  involuntary  cases  of  the  phenomenon  are 
upon  one  or  both  sides^  according  as  one  or  both  ears  are  dis- 
eased ;  but  it  is  not  impossible  that  the  power  of  the  will  should 
be  exercised  upon  the  tensor  tympani  and  palato-tubal  muscles  to 
produce  the  sound,  even,  when  disease  is  present  in  the  tube  and 
ear.  The  sound  originates  from  muscular  contraction,  but  is  not 
in  the  muscle  itself,  but  m  the  parts  moved  by  the  muscle.  When 
the  tensor  tympani  contracts  spasmodically,  there  is  a  rapid 
movement  of  the  drum-head  inward  and  outward,  and  this  pro- 
duces a  crackle  or  rattle  like  that  which  terminates  the  sound 
of  inflation  in  old  people,  with  large,  dry  Eustachian  tubes  and 
tympana.  When  the  palato-tubal  muscles  are  the  seat  of  spas- 
modic action,  the  walls  of  the  Eustachian  tube  are  more  or  less 
separated  by  each  muscular  spasm,  and  the  well-known  snap- 
ping or  clucking  sound  is  heard,  followed  by  a  thud  and  crack- 
ing, if  air  passes  into  the  tympanum. 

I  have  had  only  one  case  bearing  upon  this  subject  A  gen- 
tleman, sixty  years  of  age,  had  proliferative  inflammation  of  the 
tympanum,  and  a  loud  snapping  during  %wallowing,  perceptible 
a  foot  away  from  him.  The  noise  could  be  heard  through  the 
mouth  and  ear,  and  coincident  with  it,  the  handle  of  the  malleus 
and  the  membrane  moved  inward.  I  considered  this  due  to  spasm 
of  the  tensor  tympani  and  exaggerated  action  of  the  palato-tubal 
muscles,  induced  by  the  act  of  swallowing.  The  sound  ceased 
after  a  few  weeks  treatment  of  the  chronic  inflammation  in  the 
ear. 

Burnett  was  able  to  stop  the  sounds  in  one  of  his  patients  by 
pressing  upon  the  velum,  and  through  this  upon  the  Eustachian 
tube,  though  he  felt  the  muscular  spasms  go  on  regularly  beneath 
his  finger.  After  spontaneous  perforation  of  the  membiana 
tympani  in  this  case,  the  noises  and  the  spasms  ceased  entirely. 


CHBONIO    INFLAMMATION    OJf   THE    TYMPANUM.       363 

Ou  account  of  this  the  author  recommends  ^^  artificial  perforation 
of  the  drum-head  in  any  similar  case^  if  relief  from  the  symptoms 
should  be  urgently  required/'  The  induced  current^  applied  to 
the  velum  and  Eustachian  tube,  has  cured  some  cases^  and  may 
be  tried  in  connection  with  the  treatment  for  any  disease  that  may 
exist  in  the  region. 

Mental  disease  is  not  infi^equent  in  chronic  inflammation  of  the 
tympanum.  It  is  reasonable  that  the  brain  should  suffer  from 
reflex  action,  as  do  other  parts  about  the  ear,  since  it  consists  of 
nervous  matter — great  ganglia — conscious  of  all  bodily  conditions 
and  omnipotent  over  all.  Patients  complain  of  a  drawing, 
strained  feeling  in  the  head,  as  if  the  scalp  were  tired  and  the 
surface  of  the  brain  compressed.  The  wits  are  wool-gathering, 
and  thought  wanders  purposeless  from  subject  to  subject  without 
continuity  or  masterly  grasp.  The  memory  is  defective,  concen- 
tration of  the  mind  upon  a  subject  is  exceedingly  difficult,  mental 
labor  must  be  forced,  and  causes  general  fatigue. 

When  tinnitus  is  present,  nervousness  is  marked ;  the  patient 
starts  at  every  unusual  or  loud  noise;  ia  timid  in  darkness; 
afraid  in  crowds  and  crowded  thoroughfares,  and  apathetic  and 
seemingly  stunned  in  places  that  require  self-possession  and  quick 
action. 

Vertigo  comes  now  and  then  to  disturb  the  equilibrium  and 
destroy  courage,  and,  if  gastric  disorder  exists,  and  adds  its  car- 
diac and  cerebral  disturbances  to  the  picture,  the  patient  may 
have  severe  occipital  pains  and  numbness  of  limbs,  and  may  whirl 
around  and  fall  down,  conscious,  but  utterly  demoralized. 

Of  course,  the  above  are  strongly  drawn  symptoms  of  extreme 
cases.  A  patient  may  have  one  or  more  of  them,  mild  and  en- 
durable, in  connection  with  the  aural  disease,  while  another  may 
have  most  or  all  of  them,  and  be  thoroughly  miserable. 

When  it  is  remembered  that  persons  have  become  insane  from 
the  presence  of  impacted  cerumen  in  the  external  canal,  and 
others  have  blown  their  brains  out  under  the  torture  of  a  con- 
stant tinnitus,  the  above  description  will  not  seem  exaggerated. 

The  objective  symptoms  and  pathology  of  the  catarrhal  variety 
of  chronic  aural  inflammation  are  so  different  from  those  of  the 
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proliferative,  that  they  ftiust  be  separated  in  order  to  avoid  con- 
fusion. 

A  state  of  excessive  congestion  and  secretion  is  characteristic  of 
some  catarrhal  cases,  and  the  symptoms  connected  with  this  difier 
much  from  those  given  in  textbooks  upon  ear  diseases.  It  is  an 
early  stage  of  chronic  aural  inflammation,  which  is  not  often 
brought  to  the  aurist's  attention.  It  is,  also,  a  chronic  condition 
in  some  patients,  which  seems  to  have  escaped  the  attention  of 
such  celebrated  writers  as  Toynbee,  Roosa  and  Burnett. 

The  external  auditory  canal  in  the  early  stage  is  congested  and 
itchy,  and  contains  an  excess  of  cerumen,  mixed  with  dirty  white 
shreds  of  exfoliated  epithelium,  loose  hairs  and  dirt.  This  collec- 
tion may  be  sufficient  in  amount  to  close  the  canal,  or  only  enough 
to  fill  its  depressions  and  obstruct  the  speculum,  as  it  is  pushed 
into  position  for  ocular  examination.  The  membrana  tympani  is  in 
such  cases  rosy  or  dull  red ;  its  vessels  may  not  be  visible,  or  some 
will  be  seen  passing  from  the  canal  upon  the  membrane  towards 
its  centre,  and  others  running  from  above  down  along  the  poste- 
rior border  of  the  malleus  handle  to  the  umbo.  There  may  be 
cicatrices  of  healed  perforations  visible.  The  light  triangle  is 
dimmed  in  lustre,  diminished  in  size,  elongated,  bisected,  or  en- 
tirely absent. 

In  rare  cases,  the  membrane  will  permit  one  to  see  the  level  of 
a  secretion  or  of  blood  in  the  tympanum,  and  these  coexist  with 
syphilis,  heart  disease,  lung  affections,  and  Bright's  disease;  bnt, 
generally,  there  is  so  much  opacity  that  nothing  can  be  seen 
within.  The  manubrium  of  the  malleus  is  obscured  or  shows  a 
yellow  knob  on  the  lower  end,  and  the  general  thickening  and 
sogginess  of  the  drum-head  interfere  with  its  elasticity  and  mo- 
bility, so  that  it  moves  outward  and  the  malleus  handle  moves 
forward  very  slowly,  when  Seigle's  speculum  is  operated  or  infla- 
tion is  performed. 

There  is  little  depression  in  this  disease.  Greater  pressure  is 
required  to  push  a  thicker  membrane  inwards.  There  is  so  much 
sero-mucus  in  the  tympanum  that  it  acts  by  counter  pressure,  and 
air  goes  through  the  mucus  in  the  tube  to  the  tympanum  to  some 
extent  to  augment  this,  and  prevent  that  marked  depression  seen 
in  later  and  drier  stages. 
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The  tympannm,  mastoid  cells^  and  Eustachian  tube  are  par- 
tially or  entirely  filled  with  clear  or  yellowish  sero-mucus,  some- 
times reddened  by  exuded  blood;  thicker  mucus  clings  to  the 
angles  and  depressions;  the  ossicles  and  tensor  tympani  are 
clogged  by  it ;  the  foot-plate  of  the  stapes  and  its  oval  mem- 
brane, and  the  membrane  of  the  round  window  are  pushed  in- 
wards, and  augment  the  pressure  of  the  labyrinthine  fluid.  Con- 
stant pressure  of  mucus  against  the  membrana  tympani  is  likely 
to  cause  thinning,  and  this  predisposes  to  easy  rupture. 

Inflation  is  often  not  felt  in  the  ears,  and  the  auscultation  tube 
will  leave  one  in  doubt  whether  he  has  heard  r&les,  though  a  few 
bubbling  ones  can  generally  be  distinguished.  Swallowing  during 
the  act  of  inflation  will  aid  in  opening  the  tube.  The  middle  ear  is 
stufled  with  secretion,  and  while  the  fork  on  the  vertex  is  heard 
rather  exaggerated,  the  watch  may  not  furnish  any  sound  to  the 
expectant  ear. 

The  mucous  membrane  of  the  tympanum,  mastoid  cells  and 
Eustachian  tube  is  deep  red  or  purplish,  succulent  and  velvety. 
The  epithelium  is  spongy,  and  here  and  there  presents  granular 
patches  and  villous  processes ;  there  is  passive  congestion ;  the  blood 
moves  slowly ;  the  veins  are  distended  and  show  elongation  and 
varicose  swellings ;  eochymoses  are  not  uncommon ;  the  submu- 
cous connective  tissue  is  hypertrophied,  and  its  meshes  filled  with 
leucocytes ;  the  tubular  and  racemose  glands  are  hypertrophied 
and  dilated ;  and  the  mucosa  generally  thickened.  This  is 
limited  to  certain  parts,  to  the  drum-head,  the  articulations  of  the 
ossicles,  and  the  round  window,  or  is  more  general  over  the  whole 
silrfaoe  of  the  limiting  bone.  It  diminishes  the  size  of  the  tym- 
panum, and  may  be  so  considerable  as  to  obliterate  the  entire 
cavity.  If  the  disease  continues  any  length  of  time,  bands  and 
new  membranes  are  produced,  and  contractions  and  adhesions 
supervene. 

This  wet  form  of  chronic  inflammation  of  the  middle  ear  re- 
mains wet  for  a  long  time,  is  obnoxious  to  treatment,  and  very 
discouraging  to  both  patient  and  physician  ;  but  it  so  surely  tends 
to  sclerotic  and  proliferative  processes,  and  destruction  of  the 
hearing  power,  that  continuous  and  energetic  treatment  is  imper- 
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ative.    The  mild  cases  and,  even^  some  of  the  worst  ones  some- 
times get  well,  and  all  can  be  greatly  improved. 

Schwartze  says :  "  The  very  highest  d^rees  of  catarrhal  swell- 
ing of  the  tympanic  mucous  membrane  are  capable  of  complete 
retrogression,  the  membrane  resuming  its  cobweb-like  delicacy, 
and  moulding  itself  accurately  to  the  osseous  walls  and  contents 
of  the  tympanic  cavity.  The  cellular  infiltration  of  the  subepithe- 
lial connective  tissue  disappears  by  fatty  degeneration  and  decay, 
and  possibly,  in  part,  by  being  absorbed  into  the  lymph  vessels. 
For  this  purpose  weeks  are  necessary.  In  many  cases,  however, 
retrogression  is  incomplete,  and  there  remain  projections  and 
duplicatures  of  the  mucous  membrane  in  the  form  of  pseudo- 
membranes  or  synechia,  by  which  different  parts  of  the  ear  are 
abnormally  adherent,  or  the  tympanic  cavity  is  permanently 
affected  in  its  size  and  form."* 
.  Moderate  secretion  in  the  tympanum  and  tube  and  an  absence 
of  congestion  characterize  the  second  stage  of  some  acute  inflam- 
mations of  the  middle  ear  without  perforation  of  the  drum-bead, 
as  well,  as  subacute  inflammations  primarily  accompanied  by  ex- 
cessive secretion,  some  primary  subacute  inflammations  of  the 
tympanum,  and  various  morbid  processes  arising  therein  from 
tubal  disease.  The  symptoms  of  this  state  are  very  different  from 
those  just  given.  It  is  the  morbid  condition  fully  described  in 
most  textbooks  upon  aural  disease,  as  chronic  catarrhal  inflam- 
mation of  the  middle  ear.  It  is  the  one  most  frequently  seen  in 
practice,  because  persons  attacked  with  aural  catarrh  do  not  gener- 
ally apply  for  treatment  until  d^nerations  have  occurred,  and 
deafness  and  tinnitus  have  awakened  anxiety.  It  properly  in- 
cludes both  mild  catarrhal  and  proliferative  cases. 

The  external  auditory  canal,  in  the  less  humid  inflammation, 
is  yellowish-white  mixed  with  gray.  It  is  dry,  scaly^  itchy ;  con- 
tains little  or  no  cerumen  ;  is  sensitive  to  cold,  and  in  sympathy 
with  the  morbid  changes  within. 

The  membrana  tympani  is  thickened,  and  has  lost  its  clean, 
healthy,  bluish-gray  lustre.     It  varies  in  color  from  opaque 

*  The  Pathological  Anatomy  of  the  Ear,  Schwartze,  p.  95. 
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creamy  yellow  to  dull  gray,  and  its  periphery  often  shows  a  yel- 
lowish-white ring  of  thickening. 

The  light  triangle  when  present  is  dimmed,  so  that  it  is  diffi- 
cult to  determine  where  the  canal  ends  and  the  membrane  begins  ; 
the  color  is  like  asbestos,  blue  granite,  or  ground  glass.  Its 
area  is  diminished  and  shape  altered.  It  may  be  elongated  into 
a  slender  line ;  bisected  horizontally,  so  that  it  shows  a  crescent 
at  the  base  and  a  point  of  light  near  the  umbo ;  broadened  and 
shortened  to  a  blunt  cone ;  scattered  in  three  or  four  light  points ; 
or  entirely  blotted  out.  One  or  more  dirty  white  spots  of  calca- 
reous degeneration  may  be  seen  in  the  membrane,  for  the  most 
part,  in  the  middle  portion,  though,  rarely,  they  extend  in  cre»- 
centic  form  along  the  periphery.  Old  cicatrices  when  present 
and  small  show  as  gray  or  yellowish-white  marks,  a  little  depressed 
below  the  surface,  and  may  project  outward  like  little  blisters, 
when  inflation  is  performed.  When  they  are  large,  they  are 
darker  than  the  rest  of  the  drum-head. 

The  manubrium  of  the  malleus  has  a  yellowish-gray  color,  its 
edges  seem  to  have  additions  of  cartilage,  and  there  is  a  sort  of  disk 
of  the  same  color  around  the  lower  end  which  gives  it  a  knob-likeap- 
pearance.  A  few  vessels  may  course  along  its  posterior  border  and 
above  the  short  process.  The  short  process  projects  above  the 
surface,  as  a  yellowish-white  button  that  catches  the  eye  quickly, 
and  from  this  the  anterior  and  posterior  folds  of  mucous  mem- 
brane upon  the  inner  surface  of  the  drum-head  can  be  seen,  pass- 
ing to  the  periphery  in  sharply  drawn  lines.  The  greater  the 
retraction  of  the  malleus  handle,  and  depression  of  the  membrana 
tympani,  the  more  noticeable  these  folds  and  the  short  process 
become. 

The  tympanic  changes  and  the  obstructions  of  the  Eustachian 
tube  rarefy  the  ak  in  the  ear,  and  the  air  pressing  upon  the  outer 
surface  of  the  drum-head  forces  it  inward. 

The  handle  of  the  malleus  is  drawn  inward  by  the  tensor 
tympani  muscle,  and  pushed  in  by  atmospheric  depression  of  the 
drum-head,  in  various  degrees.  It  may  hang  nearly  in  proper 
position,  or  be  drawn  or  pressed  inward  and  backward,  until,  in 
the  foreshortened  view,  its  length  seems  diminished  more  than 
one-half. 
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It  i8  not  oertain  that  the  tensor  tympani  is  in  a  state  of  tension, 
in  every  case  of  depression  of  the  drum-head.  I  have  seen  cases 
of  air-depressed  membrane,  where  the  plane  of  the  outer  surface 
of  the  manubrium  remained  nearly  in  the  same  plane  with  the 
membrane,  and  it  was  evident  from  this,  and  the  restoration  of 
both  to  the  normal  position  by  inflation  and  other  treatment, 
that  the  tensor  tympani  was  not  affected.  In  other  cases  of  de- 
pression, the  anterior  edge  of  the  manubrium  was  turned  sharply 
inward,  and  the  posterior  border  made  a  sharp  line  over  which 
the  drum-head  seemed  drawn  tightly,  making  a  tolerably  plane 
surface  of  membrane  behind,  and  a  deep  dark  pocket  in  front 
These  could  not  be  restored  by  inflation  and  treatment,  probably 
because  the  tensor  tympani  was  in  a  state  of  spastic  contraction 
or  rigidity. 

Weber-Leil  thinks  the  tensor  tympani  is  continuous  with  the 
palato-tubal  muscles,  and,  when  the  latter  become  diseased  and 
relaxed,  the  former  becomes  contracted  antagonistically.  This  is 
mere  theory,  and  there  are  a  great  many  facts  to  render  it  an- 
tenable. 

The  cause  of  retraction  of  the  manubrium  is  of  value  in  prog- 
nosis, and  has  a  bearing  upon  the  operation  of  tenotomy  of  the  tensor 
tympani.  When  the  drum-head  is  depressed  or  retracted,  it  be- 
comes more  concave  and  of  very  irregular  surface.  If  it  is  thin 
and  partially  transparent,  the  long  process  of  the  incus,  the  pink- 
ish-white promontory,  clots  of  mucus  and  blood,  and  air-bubbles 
may  occasionally  be  seen  through  it. 

Adhesions  of  the  membrane  to  the  inner  wall  of  the  tympannm 
are  bluish  or  yellowish-white,  and  do  not  move  during  inflation, 
by  which  they  can  be  distinguished  from  cicatrices.  Inflation 
moves  the  drum-head  considerably  outwards  when  not  adherent, 
and  causes  increased  redness  around  the  upper  part  of  the  malleos 
handle.  These  changes  are  to  be  observed  when  the  patient 
practices  the  Valsalvian  method  of  inflation,  and  the  aurist  illami- 
nates  and  watches  the  membrane. 

If  the  ossicles  are  fixed  and  the  malleus  handle  and  portions 
of  the  membrane  adherent  direct  or  through  the  intervention  of 
bands,  portions  of  the  membrane  will  move  out  in  bulbous  or 
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ballooD-like  processes,  while  the  other  parts  will  darken  and  re- 
main immovable.  With  Siegle's  speculum  one  can  draw  these 
loose  places  out  and  show  their  character  and  extent  per- 
fectly. 

It  would  be  a  tedious  and  useless  labor  to  describe  the  various 
pictures  of  distorted  membranes  met  with  in  this  disease.  They 
are  as  numerous  and  curious  as  the  figures  in  a  kaleidoscope,  and 
should  I  write  down  all  the  varieties  I  have  seen,  I  would  have 
to  add  to  them  day  by  day  as  patients  presented. 

Authors  state  that,  in  rare  cases,  the  tympanic  membrane  loses 
its  normal  color  and  transparency,  without  there  being  any  dis- 
ease in  tlie  middle  ear.  Of  course,  this  might  happen  from  the 
domestic  treatment  of  earache,  or  from  disease  confined  to  the 
membrane. 

No  one  would  make  a  diagnosis  of  chronic  inflammation  of 
the  tympanum  from  these  drum-head  symptoms  alone. 

In  other  patients  with  the  tympanic  disease  under  considera- 
tion, the  membrane  may  be  normal  in  appearance,  because  other 
portions  of  the  mucous  membrane  are  affected,  and  that  cover- 
ing  the  inner  surface  of  the  drum-head  haa  escaped.  The  mem- 
brane  may  present  any  of  the  above  conditions  in  the  dry  pro- 
liferative stage,  and  the  sclerotic  and  atrophic  changes  of  senility. 
Then  it  may  be  thinned  by  atrophy,  and  flap  in  and  out  like 
the  mainsail  of  a  schooner  lying  head  to  the  wind. 

In  the  stage  of  tympanic  inflammation  under  consideration, 
the  sounds  heard  through  the  auscultation  tube  during  inflation 
vary  with  the  condition  of  the  Eustachian  tube.  Valsalva's 
method  gives  the  purest  sound,  and  should  be  preferred  in  test- 
ing. Sometimes  the  tube  is  obstructed  by  plugs  of  mucus,  swell- 
ings, fibrous  membranes  or  bands,  and  exostoses;  then  nothing  is 
perceived  during  inflation  but  the  sound  of  the  velum's  move- 
ment. In  such  an  event,  introduce  a  catheter  and  try  again.  If 
not  successful,  rotate  the  catheter  a  little,  as  it  may  have  got  into 
a  follicle  or  against  a  fold  of  the  mucous  membrane  from  which 
a  little  manipulation  may  free  it.  The  sound  through  a  small 
catheter  is  higher  than  through  a  large  one,  and  should  be  recog- 
nized apart  from  the  tubal  and  tympanic  noises.    The  catheter 
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whistle  should  be  learned  by  forcing  air  through  it  with  the  sur- 
bag  before  using  it  in  the  ear. 

If  obstruction  persists,  pass  a  bougie  smeared  with  cold  cream 
through  the  catheter  down  to  it,  and  push  gently  onwards,  turn- 
ing it  now  and  then  till  a  sudden  freedom  is  felt  as  it  enters  the 
tympanum.  To  guard  against  error  and  injury,  it  is  well  to 
measure  the  length  of  the  catheter  upon  the  bougie,  add  to  this 
the  estimated  length  of  the  Eustachian  tube  and  mark  both  places 
upon  the  bougie,  then  push  it  through  the  catheter  into  the  tabe 
until  the  outer  mark  is  reached,  and  the  obstruction  is  passed.  Only 
a  very  moderate  degree  of  force  is  permissible ;  inflation  may  be 
performed  the  next  day  after  the  tube  is  made  pervious,  but  not 
the  same  day,  on  account  of  the  danger  of  producing  emphysema. 

There  is  a  good  deal  of  bugbear  about  this  danger,  becaase  a 
travelling  quack  once  produced  it  by  applying  an  air  (force)  pump 
to  the  tube.  Ordinary  inflation  will  never  produce  emphysema, 
unless  instruments  have  torn  the  mucous  membrane  of  the  Eas- 
tachian  tube  beforehand. 

When  inflation  succeeds,  rather  loud  rftles  are  heard,  mingled 
with  cracking  and  snapping,  and  the  usual  thud.  A  moment  or 
two  after  inflation,  the  patient  sometimes  hears  a  cracking  as  some 
air  escapes  into  the  throat ;  the  sensation  of  fulness  goes  away 
from  the  ear,  and  the  membrana  tympani  falls  inwards*  to  a  state 
of  equilibrium. 

When  the  tympanum  and  tube  are  dry,  and  the  latter  is  en. 
larged,  as  in  many  cases  of  proliferative  inflammation  and  senile 
atrophy,  the  air  by  Valsalva's  or  Politzer's  method  goes  into  the 
ear  with  a  loud  rush  and  cracking  sound.  The  membrane,  if 
free  and  thin,  flaps  outward  and  makes  a  noise  that  can  occasion- 
ally be  heard  by  an  observer  at  several  feet  distance. 

Inflation  may  sometimes  cause  tinnitus  to  cease,  but  it  gener- 
ally only  elevates  its  tone,  and  reddens  the  drum-head  along  the 
handle  of  the  malleus,  showing  an  induced  hypersemia. 

The  mucous  membrane  of  the  middle  ear  passes  gradually 
from  the  state  of  congestion  and  swelling  to  that  of  hypertrophy 
of  the  connective  tissue,  and  development  of  fibres,  bands,  and 
false  membranes.  The  glands  are  destroyed  by  increase  and  con- 
traction of  the  connective  tissue  in  which  they  lie;  the  vessels 
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are  diminished  in  size  and  number,  and  absorption  is  stopped ; 
the  secretion  is  first  morbid,  then  diminished,  and  finally  arrested  ; 
masses  of  inspissated  mucus  mingled  with  shreds  of  fibrin  cling 
to  the  tympanic  walls  and  the  ossicles ;  the  cavity  becomes  un- 
naturally dry,  and  the  movable  parts  rigid. 

This  pathological  change  is  not  uniform,  different  parts  of  the 
mucosa  show  different  stages  of  the  process,  just  as  the  Schnei- 
derian  membrane  does  in  chronic  nasal  catarrh. 

The  membrane  upon  the  inner  surface  of  the  drum-head  or 
over  the  promontory  may  be  non-secretory,  dry  and  stiff;  while 
in  the  antrum,  and  around  the  entrance  of  the  Eustachian  tube, 
it  may  show  some  congestion  and  secretion. 

The  pieces  of  dried  mucus  plug  tlie  mastoid  cells,  fill  depres- 
sions, cling  to  the  fenestrae,  surround  and  clog  the  ossicles,  and 
sometimes  remain  free  in  the  cavity,  to  travel  about  when  the 
patient  makes  unusual  movements. 

Two  patients  suffering  with  chronic  inflammation  of  the  drum 
reported  that  they  felt  something  fall  in  the  ear,  and  had  great 
tinnitus,  when  they  inclined  the  body  forwards.  Another  had 
increase  of  tinnitus  and  a  stopped  feeling  in  the  ear  after  a  sud- 
den jar,  as  in  making  a  misstep,  which  symptoms  were  relieved 
by  bending  the  body  forward  as  in  a  Turkish  salaam.  Some 
patients  have  heard  better  when  lying  down ;  others  in  the  erect 
position,  probably  from  displacement  of  mucus.  These  mucous 
masses  roust  necessarily  interfere  considerably  with  the  proper 
action  of  the  auditory  apparatus,  and  the  hearing  will  be  made 
variable  or  very  defective,  according  to  their  quantity  and  loca- 
tion. 

In  rare  cases,  blood  is  extravasated  into  the  tympanum  spon- 
taneously in  diphtheria  and  Bright's  disease,  and,  as  a  result  of 
strangulation,  vomiting,  and  violent  coughing.  It  appears 
through  the  drum-head  bluish-red  or  black,  and  may  change  its 
level,  as  the  head  is  bent  forwards  or  backwards.  If  it  does  not 
cause  purulent  inflamroation  and  rupture  of  the  membrana  tym- 
pani,  it«may  be  reabsorbed,  or  form  a  dry  clot  of  obstruction,  and 
produce  the  same  trouble  as  a  mass  of  mucus. 

Adhesions  oecur  between  the  membrana  tympani  and  the  long 
process  of  the  incus,  the  stapes,  and  the  inner  wall  of  the  tympa^ 
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niim ;  the  anterior  half  of  the  tympanic  cavity  may  be  separated 
from  the  posterior,  the  upper  from  the  lower,  forming  cystic 
spaces.  Narrow  tympana  are  especially  subject  to  such  adhesioDB. 
Firm  grayish-white  threads  and  bands  of  connective  tissue  are 
developed  between  mucous  surfaces,  and  extend  from  the  dram- 
head  to  the  walls  and  the  ossicles.  They  result  from  inflammation 
of  the  mucous  membrane,  the  organization  of  blood  clots,  and  the 
retrogression  of  mucous  tissue,  which  normal  in  foetal  life,  some- 
times remains  unabsorbed  after  birth.  The  handle  of  the  mal- 
leus is  often  bound  to  the  promontory ;  the  long  process  of  the 
incus  to  the  posterior  wall ;  an  arm  of  the  stapes  to  the  border  of 
the  oval  window,  and  the  tendon  of  the  tensor  tympani  to  the 
roof. 

A  thick  fibrous  membrane  may  cover  the  walls,  obliterate  the 
foramen  rotundum,  close  the  Eustachian  tube  and  antrum,  and, 
even,  fill  the  whole  middle  ear  with  dense  fibrous  tissue. 

Toynbee  found  these  adventitious  bands  in  twenty  per  cent,  of 
cases  examined.  The  position  of  these  growths  determines  the 
impairment  of  hearing;  upon  the  stapes  and  vibrating  mem- 
branes, they  are  much  more  injurious  than  upon  other  parta 

Atrophy  may  be  produced  by  inflation,  and  by  senile  changes, 
bands  may  become  threads,  a  thread  may  pull  away  from  the 
drum-head  and  leave  a  perforation. 

Progressive  hypertrophy  may  go  on,  favored  by  the  exuberant 
life  of  youth  and  middle  age,  and  by  exacerbations  of  tympanic 
inflammation.  Like  all  such  pathological  new  formations,  these 
are  subject  to  fatty  degeneration,  sclerosis,  contraction,  calcifica- 
tion, and  ossification. 

The  tensor  tympani  muscle  is  often  shortened,  its  muscular 
fibres  become  fatty,  fibrous  or  absorbed,  and  its  tendon  surrounded 
by  a  thickened  sheath,  generally  bound  to  the  walls  or  ossicles  bv 
bands  or  fibres,  thus  preventing  action. 

Deposition  of  lime  salts  in  the  membrana  tympani  frequently 
coexists  with  hyperostosis  of  the  external  auditory  canal,  the 
ossicles,  walls  of  the  Eustachian  tube  and  tympanum,  and  cells 
of  the  mastoid  process. 

The  ossicles  become  displaced  by  the  adhesions  and  contractioos 
of  the  membrana  tympani,  the  mucous  membrane,  and  the  fibrous 
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bands.     The  malleus  and  incus  are  sometimes  united  to  the  roof 
of  the  ear  by  ossification. 

The  capsule  of  the  incudo-stapedial  articulation  relaxes  occa- 
sionally, the  incus  is  pushed^aside,  and  the  articular  surface  of  the 
stapes  is  seen  with  the  drum-head  drawn  tightly  over  it.  Ite 
foot-plate  may  be  at  the  same  time  fixed  immovably  in  the  oval 
window  by  osseous  deposits,  especially,  in  old  age ;  and  hyperos- 
tosis of  the  base  cause  a  projection  into  the  vestibule.  After 
synostosis  has  existed  a  long  time,  the  crura  atrophy  and  become 
very  fragile. 

The  malleo-incudal  and  incudo-stapedial  articulations  become 
rigid,  owing  to  thickening  and  calcification  of  the  capsules  and 
surrounding  tissue,  and  the  consolidated  chain  represents  the  col- 
umella, a  single  bone  that  performs  the  functions  of  a  chain,  be- 
tween the  membrana  tympani  and  the  vestibule  in  the  ears  of 
Saurians. 

Hyperostosis  due  to  periostitis  occurs  frequently  upon  the  ossi- 
cles and  walls  of  the  tympanum,  and  osseous  bridges  extend  from 
part  to  part,  and  greatly  hinder  the  transmiasion  of  vibrations. 
The  pyramidal  eminence  may  be  connected  with  the  foramen 
ovale ;  the  crura  of  the  stapes  with  the  edges  of  the  vestibular 
foramina,  and  the  foot-plate  with  the  promontory.  The  foramen 
rotundum  is  sometimes  closed  to  a  mere  slit  by  hyperostosis  of 
the  tympanic  wall,  and  the  mastoid  cells  are  encroached  upon 
and  often  filled  by  a  new  growth  of  bone,  which  is  sometimes 
so  dense,  that  it  is  designated  eburnation,  or  ivory  exostosis. 

In  calcification,  the  lime  salts  are  deposited  in  granular  masses 
in  the  meshes  of  the  true  and  false  connective  tissue ;  in  ossifica- 
tion, lamellse  and  spiculse  of  bone  are  found  in  the  same  tissues, 
rather  nearer  the  bone;  while  in  hyperostosis  and  exostosis  the 
development  is  beneath  the  connective  ti&sue  and  upon  the  sur- 
face of  the  bone. 

Diagnosis  and  prognosis  are  not  difficult  in  this  disease.  The 
instruments  and  methods  of  examination  of  the  ear,  throat,  phar- 
ynx, and  nose  have  been  already  described.  Careful  considera- 
tion of  the  pathological  changes  apparent  to  the  eye,  of  the  results 
of  inflation  and  catheterization,  and  of  the  subjective  symptoms 
elicited  from  the  patient,  will  enable  the  student  of  aural  disease 
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to  form  a  tolerably  correct  opinion  of  the  macroscopic  appearance 
in  the  tympanum  and  tube,  and  to  make  a  true  diagnosis.  Steam- 
ing the  ear  through  the  catheter  a  few  times,  and  using  the  air- 
bag  awhile  will  bring  early  improvement,  if  the  membranes  of 
the  fenestrse  of  the  labyrinth  are  not  affected.  If  no  improve- 
ment follows^  they  are  thickened  or  covered  over,  and  ameliora- 
tion of  the  hearing  will  be  doubtful. 

When  the  naso-pharynx  can  be  brought  to  a  tolerably  healthy 
state,  and  its  excessive  secretion  reduced  nearly  to  the  normal 
amount ;  if  relaxed  and  paretic  muscles  can  be  restored  to  a  fair 
degree  of  activity,  and  no  organic  obstructions  exist;  inflamma- 
tion of  the  Eiutachian  tube  nuiy  be  lessened  ^r  cured,  and  dis- 
ease in  the  tympanum  greatly  diminished,  and,  in  many  cases, 
permanently  arrested. 

The  prognosis  is,  however,  much  influenced  by  the  age  of  the 
patient  and  stage  of  the  disease.  In  childhood  and  youth,  the 
pros{)ects  are  much  more  favorable  than  in  the  middle  and  de- 
clining periods  of  life.  The  trouble  is,  that  patients  delay  apply- 
ing for  treatment  for  years,  and  then  such  alterations  in  tissue 
and  function  have  occurred,  that  no  power  short  of  miraculous 
can  restore  them  to  useful  hearing.  Prolonged  treatment  in  cases 
where  the  membrane  is  not  much  distorted,  and  the  Eustachian 
tube  is  pervious,  frequently  accomplishes  wonders ;  and  this 
should  encourage  both  patient  and  physician  to  a  faithful  trial  of 
all  the  means,  which  the  careful  study  of  aural  disease  has  in- 
dorsed of  late  years  as  scientific  and  rational. 

General  Treatment  of  Chronic  Inflammation  of  tlie  Tube  and 
Tympanum. — It  is  best,  by  questioning  the  patient  categorically, 
to  get  as  complete  a  history  as  possible  of  hereditary  tendencies, 
the  previous  and  present  condition  of  health,  and  the  existence 
of  any  diathesis  or  dyscrasia. 

Record  a  succinct  account  of  the  onset  and  progress  of  the 
affection  in  the  ear  and  associate  parts,  and  try  to  determine  the 
cause  or  causes  of  it.  Get  all  the  subjective  symptoms  in  proper 
order,  proceeding  from  the  external  ear,  through  the  tympanum 
and  tube,  to  the  pharynx,  throat,  and  nose.  Then  make  a  care- 
ful examination  of  the  functions  and  pathological  conditions, 
which  will  indicate  the  course  of  treatment  to  be  pursued. 
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The  best  endeavors  have  often  failed  to  improve  the  hearing  in 
aural  disease,  because  the  diagnosis  has  lacked  precision,  and 
catarrhal  and  proh'ferative  cases  have  been  treated  just  alike. 

The  general  health  of  the  patient  should  be  made  as  nearly 
perfect  as  possible  by  careful  regulation  of  the  bodily  functions 
and  the  personal  and  domestic  hygiene,  and  by  avoidance  of 
those  things,  acts,  and  exposures,  which  are  known  to  aggravate 
the  aural  disorder. 

The  patient  must  have  wholesome  food  at  proper  intervals, 
frequent  baths,  comfortable  clothing,  daily  exercise  out  of  doors, 
sufficient  regular  sleep  in  a  well-ventilated  room,  and  a  compara- 
tively healthy  occupation.  The  hair  should  rarely  be  wet,  and 
never  in  cold  weather ;  water  and  soapsuds  must  be  kept  from 
entering  the  external  canal  during  washing;  a  wet  towel  over 
the  finger  will  clean  the  meatus  sufficiently ;  no  cotton,  wool  or 
other  substance  should  be  kept  persistently  in  the  ear  to  protect 
from  cold  ;  ear-laps,  mufflers,  etc.,  may  be  worn  if  necessary ;  oil*, 
glycerine,  laudanum,  ear-drops  and  other  domestic  remedies  for 
itching  and  aching  ought  to  be  tabooed ;  the  clothing  should  be 
loose  about  the  neck,  and  a  bald  head  kept  covered  from  the  cold. 

Respiration  through  the  mouth ;  the  use  of  tobacco,  strong 
liquors  and  condiments ;  exposure  to  continuous  loud  noises  and 
explosions,  to  drafts,  cold  winds,  sudden  changes  of  te^iperature, 
and  impure  air  should  be  avoided. 

Intense  mental  application  congests  the  head  and  aggravates 
aural  disease,  and  long-continued  exercise  of  the  auditory  power 
brings  exhaustion  to  the  tympanic  muscles  and  the  auditory  nerve, 
and  both  should  be  prevented. 

The  causes  of  the  morbid  condition  should  be  removed  when 
possible ;  the  external  may  not  be  discoverable  or  operative ;  the 
internal  may  be  simply  local,  in  the  nose,  pharynx  and  throat ;  or 
constitutional,  consisting  of  diathetic  conditions,  embraced  in 
struma,  rheumatism,  gout,  malarial  poisoning,  and  syphilis. 

As  external  causes  should  be  removed  when  discoverable,  so 
these  dyscrasise,  upon  which  many  cases  of  chronic  inflammation 
of  the  tympanum  depend,  ought  to  be  taken  into  consideration 
when  one  prescribes  for  the  aural  disease. 

Very  frequently  the  symptoms  of  the  ear  and  throat  are  so 
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few  and  unimportant,  that  the  physician  would  be  at  a  loss  what 
medicine  to  give^  did  he  not  consider  disturbances  and  indications 
in  the  general  system. 

Again  the  aural  symptoms  may  be  the  only  ones  that  can  be 
perceived  upon  the  most  searching  examination,  but  our  knowl- 
edge of  therapeutics  as  applied  to  the  ear  is  now  considerable, 
and  is  being  increased  continually  by  contributions  from  thor- 
oughly educated  npccialists,  so  that  only  the  ignorant  and  lazy 
grope  in  darkness.  Special  treatment  will  be  found  upon  page 
419  dseq. 

Treatment  of  Coryza,  and  influenza,  or  epidemic  catarrh,  munt 
now  be  considered.  When  the  patient  is  seen  early,  order  a  hot 
foot-bath  and  frequent  libations  of  hot  lemonade,  containing  or 
not  a  teaspoonful  or  two  of  whiskey,  and  confine  him  to  a  warm 
room  if  possible.  The  diet  should  be  mild  and  nourishing,  such 
as  oatmeal  porridge,  boiled  rice,  milk  toast  and  jelly,  milk,  beef- 
tea,  eggs,  and  oysters. 

Camphor  may  be  given  very  early  in  the  affection,  but  gener- 
ally the  disease  is  fully  under  way  before  the  patient  applies  for 
treatment. 

Aconite  is  the  remedy  par  excellence^  and  should  be  given  in 
water  every  half  hour  or  every  hour,  until  amelioration  oocun, 
or  the  dry  irritable  condition  of  the  mucous  membrane,  the 
sneezing  and  oppression  of  the  head,  the  chilliness  and  flushes  of 
heat  or  continuous  fever  pass  away,  as  copious  secretion  is  estab- 
lished. The  patient  should  snuff  up  or  douche  the  nose  frequently 
with  water  heated  to  100^  F.,  and  containing  a  tablespoonftil  of 
glycerine  and  an  even  teaspoonful  of  salt  to  tlie  pint.  Ten 
drops  of  Camphor  tincture  (Tr.  Camphorce)  to  an  ounce  of  water 
18,  also,  an  excellent  stimulant  for  this  condition. 

If  the  pharynx  is,  also^  affected,  gai^le  the  throat  with  the  salt 
solution,  holding  the  head  back  horizontally  so  that  the  fluid  will 
reach  up  behind  the  palate.  Some  persons  can  gargle  so  well, 
that  they  can  eject  the  fluid  from  the  nose. 

When  the  Eustachian  tube  gives  symptoms  of  obstruction  or 
involvement,  inflate  gently  with  the  air-bag  once  or  twice  daily. 
After  the  sero-mucus  diminishes  somewhat,  I  stop  the  salt  solu- 
tion and  spray  the  nose  and  pharynx  with  a  teaspoonful  of  Tar 
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tincture  ( JV.  Picis  liquidce)  in  one  or  two  ounces  of  ^arm  water. 
This  stimulates  the  relaxed  vessels^  and  favors  their  return  to  a 
normal  calibre. 

In  my  experience,  solutions  of  Quinine  ( Quinia  Sulphas)^  and 
Carbolic  acid  (Add.  Carbolicum)  have  had  little  beneficial  influ- 
ence upon  the  catarrhal  process  in  coryza  or  hay  fever. 

Children  are  often  rebellious  to  treatment  with  douche  or 

spray,  but  may  be  coaxed  to  breathe  steam  from  one  of  the 

above  solutions,  heated  and  exposed  in  a  partially  covered  bowl. 

Smokers  derive  comfort  from  using  cubeb  cigarettes,  but  tobacco 

*     is  too  irritating  and  debilitating,  and  should  be  forbidden. 

Belladonna  may  be  required  early  in  some  few  cases,  and  in  a 
transient  phase  of  coryza  or  influenza ;  especially,  if  the  pharynx 
and  bronchial  tubes  are  involved  in  the  disease.  Congestion  to 
the  head  and  face,  hot  moist  skin,  sore,  raw  feeling  in  the  nose 
and  throat,  and  oppression  of  the  chest,  call  for  its  administra- 
tion. . 

Arsenicum  is  a  remedy  that  comes  next  to  Aconite  in  efficiency. 
The  symptoms  lack  the  fever  of  Aconite.  There  is  frontal  head- 
ache and  fulness  of  the  frontal  sinuses  ;  a  copious,  watery,  exco- 
riating secretion  from  the  nose  and  eyes ;  hoarseness,  debility, 
rapid  pulse,  restlessness,  night  exacerbations,  and  relief  from 
warmth. 

Natrum  arsenicosum  covers  very  much  the  same  group  of 
symptoms,  and  has  a  perfectly  reliable  pathogenesis  made  by 
provers  in  Allegheny  County,  Pa.,  who  to  this  day  sufier  from 
their  heroic  self-sacrificing  eflbrts  to  give  a  true  picture  of  drug- 
action  to  the  profession. 

Allium  cepa  is  a  favorite  remedy  for  acute  catarrh.  The  dis- 
tinctive symptoms  demanding  it  are :  headache  and  pain  about 
the  temples ;  profuse  lachrymation  of  a  non-irritating  character ; 
a  little  smarting  of  the  eyelids;  an  acrid  discharge  from  the 
nose,  with  violent  sneezing ;  pain  in  the  larynx ;  hoarse,  rough 
cough  ;  aggravation  in  a  warm  room,  and  amelioration  in  the 
open  air. 

Ewphrada  is  suitable,  when  there  is  photophobia,  pressure  and 
burning  in  the  eyes,  red,  swollen  eyelids,  scalding  lachrymation, 
a  copious  flow  of  bland  serum  from  the  nose,  frequent  sneezing 
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and  coughing,  hoarseness  and  profuse  expectoration,  aggravation 
at  night,  and  in  a  recumbent  position. 

Eupatorium  is  an  old  reliable  domestic  remedy,  much  used  in 
decoction  of  the  herb  for  catarrhs,  aching  over  the  whole  body, 
and  the  general  symptoms  of  a  cold.  In  tincture,  it  acts  finely 
in  mild  cases,  and  should  not  be  neglected.  The  characteristic 
symptoms  are :  soreness  of  the  eyeballs,  headache,  weight  io  the 
occiput,  coryza  and  sneezing,  hoarseness,  cough,  chilliness,  and 
fever. 

Rumex  is  highly  recommended  in  headache,  dull  aching  of  the 
eyeballs,  fluent  coryza,  sneezing,  raw  feeling  in  the  nose  and 
throat,  dryness  of  the  naso-pharynx,  mucous  expectoration,  hoarse- 
ness, rawness  and  pain  in  the  larynx,  tickling  fatiguing  cough, 
sensitiveness  in  the  open  air,  aggravation  at  night,  on  lying  down, 
and  in  raw  cold  weather. 

Kali  hydriod,  should  be  tried,  when  there  is  headache,  fulness 
at  the  root  of  the  nose,  conjunctivitis,  a  steady  flow  of  acrid  secre- 
tion from  the  nose,  frequent  and  violent  sneezing,  general  chilli- 
ness, soreness  of  the  nose,  a  frequent  stopped  feeling  of  the  nose, 
roughness  of  the  throat  and  larynx  with  dry  cough,  rattling  in 
the  Eustachian  tubes,  fugitive  pains  in  the  joints,  and  a  strumoos, 
rheumatic  or  gouty  tendency.  I  have  found  Kali  bichromicom 
more  suitable  for  the  advanced  stage  of  this  disease. 

Mercurius  is  one  of  the  most  useful  medicines  for  the  later 
stages  of  the  aflection.  It  should  be  selected  for  frontal  head- 
ache, soreness  of  the  nasal  bones,  conjunctivitis  with  excoriating 
lachrymation  and  photophobia ;  a  moderate  corrosive  sero-mucons 
discharge  from  the  nose,  much  sneezing,  epistaxis  at  night,  relaxa- 
tion and  sponginess  of  the  Schneiderian  mucous  membrane;  diy 
sore  throat  with  sticking  pains,  tinnitus,  relies  in  the  Eustachian 
tubes,  and  deafness;  a  slimy  tongue  and  mouth,  general  weakness, 
and  profuse  sour  sweat  at  night.  In  both  strumous  and  syphilitic 
cases,  it  sometimes  improves  the  condition  of  the  patient  in  a 
short  time. 

HepaVy  Mezereum,  Nitric  acid,  Sanguinaria,  and  a  few  other 
remedies  are  occasionally  useful  in  the  disease  under  considerar 
tion. 

Epidemic  influenza  requires  no  different  treatment  in  the  early 
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stages.  Its  principal  symptoms  correspood  with  those  ofcoryza. 
The  patient  should  have  rest  fj'om  all  business  care,  a  mild  easily 
digested  diet,  and  the  medicine  indicated  by  the  important  symp- 
toms. 

The  medicines  that  have  had  a  salutary  effect  upon  the  morbid 
process  are.  Aconite,  Arsenicum  album,  Bryonia,  Natrum  arsen- 
icosum,  Kali  hydriod.,  Magnesia  sulphate,  Nux  vomica,  Phos- 
phorus, Rhus,  and  Veratnim.  Some  medicines  that  are  beneficial 
one  season  are  of  no  use  the  next. 

Treatment  of  Acute  Pharyngitis,  or  common  sore  throat,  varies 
with  the  parts  afl^ted.     In  the  beginning,  a  hot  foot-bath,  lem- 
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onade,  etc.,  should  be  ordered ;  the  neck  surrounded  with  flannel ; 
the  throat  gargled  or  sprayed  every  hour  or  two  with  a  warm 
aqueous  solution  of  Kali  mur.  {Polaasii  chloraa  grs.  xvi,  Aqua 
f^),  and  Aconite  or  Belladonna  administered  internally. 


Ekioht'h 

Of  all  topical  remedies,  a  warm  solutionof  chlorate  of  potassium 
is  the  best.  It  diminishes  the  congestion  and  heat,  moistens  the 
parts,  dissolves  thickened  mucus,  and  acts  as  an  antiseptic  It 
will  greatly  diminish  the  danger  in  diphtheria,  and  if  used  early 
enough  will  generally  abort  the  disease.  The  solution  can  be 
applied  to  the  parts  very  effectually  by  an  atomizer.  , 
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The  Perfume  Atomizer  is  a  cheap  iDstromeDt  with  metal  tubes 
suitable  to  put  in  the  hands  of  t\^  patient  or  narse.  Koigbl^s 
Atomizer  is  a  very  useful  office  instrumeut,  having  metal  tubes 
for  spraying  the  buccal  pbaryux  and  noee.    Newman's  Atomizer 


Fio.  86. 


Fio.t 


n' 


Richardson's  Atomizer. 


Reversible  Atohieek. 


is  a  very  good  one.  The  Reversible  Atomizer  is  firmly  connected 
iu  all  its  parts,  which  are  made  of  metal,  and  currents  can  be 
sent  upward,  downward,  and  laterally,  without  removing  the  tube 
from  the  throat.     Richardson's  reversible  jet  apparatus,  with 


Newhan'b  Atohizkb. 


hard  rubber  tubes,  has  reversible  currents,  and  is  not  injured  by 
medicated  solutions.  It  is  the  most  generally  useful  of  any  fig- 
ured and  is  not  very  expensive. 
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The  hand  atomizers  have  one  or  two  rubber  balbs,  connected 
by  rubber  tubing  with  the  base  of  a  tube  which  helps  form  the  ato- 
mizing apparatus.  When  either  rubber  bulb  is  compressed,  air  is 
forced  along  the  tube  across  the  capillary  point  of  another  tube,  pro- 
ducing a  partial  vacuum  therein.  The  fluid  having  been  intro- 
duced into  the  bottle,  rushes  up  and  along  this  second  tube,  es- 
capes at  the  point,  is  broken  into  a  fine  spray,  and  driven  onward 
by  the  current  of  air.  When  the  bulb  near  the  bottle  is  com- 
pressed, an  interrupted,  when  the  farther  one,  a  continuous  spray 
is  produced. 


Cleborne'8  Tongue  Spatula  and  Spbay  Apparatus. 

This  combined  tongue  depressor  and  atomizer,  lately  invented 
by  a  distinguished  naval  surgeon,  is  admirably  adapted  to  keep 
the  mouth  open,  the  tongue  down,  and  the  spray  in  the  proper 
direction.  The  reversible  atomizer  can  be  fixed  in  the  bottle, 
and  then  the  spray  can  be  used  more  effectually.  The  steam 
atomizer  has  glass  atomizing  tubes,  and  the  steam  from  its  boiler 
takes  the  place  of  the  air  current.     It  is  better  to  use  this  in  the 
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earlier  stagefi  of  acute  disease,  and  when  false  membraoes  are  to 
be  detached- 
Medicines  In  solution  are  introduced  into  the   bottle  of  the 
hand  atomizer,  and  into  a  cup  upon  the  side  of  the  steam  appa- 
ratus.  Those  containiDg  gums  and  resins  soon  clc^  the  fine  tubes. 

Fio.  80. 


Steau  Atohizeb. 

The  fluii!  ehould  be  above  the  lower  end  of  tbe  tube  within  the 
bottle  or  cup.  The  capillary  points  should  be  directed  towards 
the  surface  to  be  medicated,  and  the  preferred  bulb  compressed 
firmly.  The  application  must  be  interrupted  frequently,  in 
spraying  the  nose  and  throat,  in  order  to  give  the  patient  a  chance 
to  breathe. 

Pass  the  atomizer  tube  first  into  one  nostril,  and  then  the  other, 
and  spray  the  naso-pharyns ;  then  have  the  moutb  well  opeued, 
hold  the  tongue  down  with  a  tongue  depressor,  and  spray  the 
buccal  pharynx  and  throat  above  and  below.  Quite  young  chil- 
dren, handled  gently,  will  endure  this  method,  when  they  are 
incapable  of  gai^ling,  and  will  not  submit  to  the  steam  atomiier. 

The  steam  atomizer  may  sometimes  be  employed,  but  its  usual 
tube  must  be  changed  for  lai^r  ones,  in  order  to  spray  the  naso- 
pharynx. 

In  mild  cases,  a  solution  of  Borax  (Sodii  bibora»  gr.  v,  j4jua 
f  J^)  is  a  soothing  and  efficient  spray  or  gai^le.  Powders  of  die 
first  decimal  trituration  of  Kali  murias  are  a  good  local  remedy, 
and  may  be  given  with  directions  to  let  each  powder  dissolve 
upon  the  tongue,  and  then  swallow  slowly. 
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Chlorate  of  potash  lozenges  may  be  used  in  the  same  way,  and 
an  infant  will  take  a  quarter  or  half  of  one,  now  and  then,  with 
much  benefit  to  the  throat.  Potash  salts  are  antiplastic;  when 
absorbed  into  the  blood,  they  diminish  fibrinogenous  elements,  favor 
free  exudatidn  in  mucous  membranes,  and  diminish  the  tendency 
to  plastic  deposits. 

Tannic  acid  is  frequently  used  in  spray,  and  as  a  gargle.  A 
drachm  of  the  powder,  dissolved  in  an  ounce  of  glycerine  and 
three  ounces  of  water,  makes  a  topical  application  of  value  in 
relaxed  mucous  membranes  and  oedema  of  the  uvula,  after  the 
acute  inflammation  has  somewhat  subsided.  Lactic  acid  in  solu- 
tion {Acid,  Lddioum  gr.  xx,  Aqv^  f  5j)  is  an  excellent  local  applica- 
tion in  diphtheria,  and  diluted  Chlorine  water  {Aqua  Chlorini 
f  Sjy  Aqua  f  Sj)  has  been  much  lauded  in  the  same  disease.  Vapor 
of  lime-water,  inhaled  from  a  vessel  as  lime  is  slacking,  often 
proves  effectual  in  expelling  false  membrane. 

Water  containing  Alcohol,  Capsicum,  Carbolic  acid.  Alum, 
Sulphate  of  zinc.  Sulphate  of  copper,  etc.,  are  recommended  by 
authors,  but  are  less  efficacious  than  those  remedies  mentioned 
above,  and  some  of  them  are  decidedly  objectionable  on  account 
of  their  effects  upon  the  teeth  and  the  general  system. 

I  use  the  sprays  quite  warm,  and  order  the  gargles  to  be  taken 
in  the  same  way,  when  possible.  Cold  solutions,  however,  do  very 
well,  and  are  often  preferred  by  patients. 

It  will  frequently  be  necessary  to  combine  the  local  treatment 
for  coryza,  with  that  of  acute  pharyngitis,  especially,  the  use  of 
a  warm  medicated  solution  by  snuffing,  or  by  the  nasal  douche. 
A  slight  fulness  in  the  ears,  an  unusual  resonance  of  sound  when 
speaking,  and  rattling  of  mucus  in  the  Eustachian  tubes  when 
blowing  the  nose,  indicate  the  necessity  of  gentle  inflation.  This 
should  be  done  as  often  as  the  symptoms  recur,  but  probably  once 
or  twice  a  day  will  prove  sufficient. 

Aconite  is  useful  at  the  onset  of  the  disease  to  reduce  the  gen- 
eral fever,  and  diminish  the  congestion  of  the  throat  Chilliness, 
followed  by  decided  fever,  restlessness  and  anxiety;  painful  de- 
glutition; burning,  stinging  pain  in  the  throat,  neck  and  ear; 
crimson  color  of  the  fauces  and  pharynx ;  swollen  tonsils,  and 
full  feeling  in  the  throat,  call  for  its  use. 
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Apis  is  given  for  dryness^  barning  and  stinging  in  the  throat, 
sense  of  constriction,  difficult  swallowing,  swollen  or  alcenited 
tonsils,  oedematous  swelling  of  the  throat  and  neck,  and  engorge- 
ment of  the  submaxillary  glands. 

Add,  NUricum  is  a  most  excellent  remedy  in  diphtheria  of  the 
throat,  with  rawness  of  the  nose,  livid  swelling. of  the  throat, 
great  tumefaction  of  the  tonsils  and  submaxillary  glands,  large  for- 
mation of  false  membrane,  and  a  fetid,  gray,  slimy  discharge  from 
the  throat  and  nose. 

PulsatUla  suits  mild  cases  of  sore  throat,  with  implication  of 
the  Eustachian  tubes  and  ears,  in  children  and  persons  of  strnmous 
and  lymphatic  constitutions. 

The  inflammation  of  the  mucous  membrane  in  such  patien^ 
results  in  an  early  and  copious  flow  of  sero-mucus,  and  resolution 
follows  soon,  or  a  chronic  disorder  of  a  mild  character  remains. 

Belladonna  is  a  specific  for  many  cases  of  sore  throat,  and  moet 
benefit  is  derived  from  its  use  in  the  early  stages  of  the  disease. 
After  forty-eight  hours,  another  remedy  will  generally  be  found 
to  suit  the  case  better.  It  relieves  the  pain  and  swelling  of 
pharyngitis  and  tonsillitis  sometimes  in  a  surprising  manner.  A 
lady  had  quinsy,  the  throat  was'  nearly  closed,  both  tonsils  im- 
mensely swollen,  only  a  few  drops  of  water  could  be  swallowed 
at  a  time,  constitutional  disturbance  was  great,  and  the  patient 
much  alarmed.  Belladonna  internally  for  twenty-four  hours 
had  not  relieved.  I  continued  the  medicine,  but  supplemented 
it  by  a  two-inch  wide  Belladonna  plaster,  extending  over  the 
tonsils  from  ear  to  ear.  Relief  without  suppuration  came  in 
twelve  hours  and  restoration  to  health  soon  followed  without 
any  other  medicine. 

The  symptoms  demanding  this  medicine  are :  active  conges- 
tion of  the  head ;  hot,  moist  skin ;  soreness,  fulness  and  oonstric- 
tion  in  the  throat ;  painful  swallowing  with  frequent  inclination^ 
throat  dry,  rough,  burning,  bright  red,  swollen  and  painful; 
tonsils  and  submaxillary  glands  oflen  swollen;  sharp  pains 
through  the  throat  and  Eustachian  tube,  especially  when  swallow- 
ing ;  the  neck  sensitive  to  touch,  and  the  ears  frequently  affect^ 
by  fulness,  tinnitus,  deafness  and  pain. 

Mercurius  stands  next  in  efliciency,  if  it  does  not  alphabetically^ 
particularly,  if  the  patient  has  syphilis.   It  is  indicated  when  there 
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is  malaise,  indigestioD,  disturbance  of  nutrition,  and  weakness;  the 
breath  is  fetid  and  offensive ;  the  tongue  is  pallid  and  swollen  ; 
there  is  a  slimy  secretion  in  •  the  mouth  and  fauces ;  the  mucous 
membrane  of  the  fauces  and  pharynx  is  deep  red,  sore,  swollen 
and  ulcerated  ;  false  membranes  sometimes  appear ;  the  uvula  is 
elongated  and  (Bdematous;  the  tonsils  are  bluish  or  dark  red, 
tumefied,  ulcerated,  and  the  seat  of  throbbing,  stinging  pains ;  the 
submaxillary  glands  are  engorged;  the  Eustachian  tubes  are 
obstructed ;  pains  shoot  through  the  throat  and  neck ;  the  larynx 
is  inflamed  causing  hoarseness,  and  the  neck  is  painfully  sensitive 
to  touch  and  motion. 

These  symptoms  threaten  suppuration  of  the  tonsils  or  sub- 
maxillary glands,  and  this  may  be  often  arrested  by  steady  admin- 
istration of  the  medicine  for  some  days.  The  time  for  the  ad- 
ministration of  Mercurius  is  later  than  that  for  Belladonna,  pos- 
sibly after  this  has  failed ;  and  the  pain  is  not  so  severe  as  when 
Belladonna  is  suitable.  The  sthenic  stage  of  Belladonna  has 
passed,  and  asthenia  begins  to  appear  in  the  marked  alteration  of 
the  secretions  and  the  failure  of  strength,  so  commonly  seen  in 
provings  of  Mercury.  Mercurius  corros.  and  Mercurius  solubilis 
are  good  preparations  to  use,  but  many  practitioners  prefer  Merc, 
iod.  rub.,  Merc.  oxid.  rub.,  and  Merc,  cyanid.  for  throat  affec- 
tions. 

Lycopodium  is  useful  only  in  a  limited  number  of  cases.  It 
is  given  very  often,  however,  for  sore  throat  upon  the  right  side, 
when  the  totality  of  symptoms,  and,  even,  the  local  ones  posi- 
tively oontraindicate  it.  Among  reliable  indications  for  its  ad- 
ministration are:  confusion  of  mind,  melancholia,  vertigo,  head- 
ache, palpitation  of  the  heart,  attacks  of  dyspnoea,  excessive  flatu- 
lence, irritation  of  the  mucous  membranes  everywhere,  ooryza 
with  acrid  discharge,  hypersesthesia  and  noises  in  the  ear ;  super- 
ficial inflammation  of  the  pharynx  and  fauces,  indicated  by  burn- 
ing, rawness,  pain  on  swallowing,  and  tawny  redness ;  moderate 
swelling  of  the  tonsils,  and  some  soreness  to  the  touch  below  the 
angle  of  the  jaw. 

Lachesis  has  a  precious  list  of  symptoms,  and  is  thought  to 
have  an  afiSnity  for  the  left  side  of  the  body,  and  thus  is  a  sort 
of  antithesis  of  Lycopodium. 
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I  was  treating,  in  1878,  a  severe  case  of  diphtheria,  with  Nitric 
acid.  The  nose  had  improved  much,  the  throat,  though  better 
than  at  first,  had  been  at  a  standstill  for  several  days.  Strength 
was  failing  fast.  I  compared  symptoms  again,  and  settled  upon 
the  acid,  which  was  continued.  The  next  day  the  membrane 
upon  the  left  side  had  diminished,  and  a  patch  had  appeared  upon 
the  hitherto  clean  right  side.  I  said  to  myself,  '^  that's  a  Liachesis 
symptom.''  I  concluded  to  wait  another  day  as  the  boy  seemed 
a  little  better,  and  the  other  symptoms  were  not  very  characteristic 
between  the  two  medicines.  The  next  day  the  membrane  was 
gone  from  the  right  side,  the  boy  was  better,  the  Nitric  acid  was 
continued,  and  in  a  short  time  my  patient  was  well. 

If  I  had  changed  to  Lachesis  at  the  time  I  saw  its  peculiar 
symptom,  the  boy  might  have  died,  or  the  snake  virus  have  re- 
ceived undeserved  credit. 

Symptoms  which  should  call  attention  to  Lachesis  are:  great 
depression  of  vital  power,  gray  sickly  pallor  of  the  face,  mental 
exhaustion,  prsecordial  distress,  palpitation  of  the  heart,  oppres- 
sion of  the  chest,  swelling  of  the  submaxillary  glands,  neck  and 
throat.  The  tonsils  are  livid  red,  threatening  gangrene;  some- 
times ulceration  is  already  present;  there  are  choking  sensations; 
shooting  pains  in  the  throat,  extending  along  the  Eustachian  tube ; 
tinnitus  and  pain  in  the  ear ;  roughness  and  soreness  of  the  larynx ; 
hoarseness,  spasms  of  the  glottis,  hacking  cough,  and  great  sen- 
sitiveness in  the  neck  and  larynx  to  outside  pressure.  The  pic- 
ture is  one  of  adynamia,  and  is  seen  in  exanthematous  fevers  most 
frequently. 

Phytolacca  has  proved  of  considerable  value  in  acute  pharyn- 
gitis, especially,  in  the  early  stages,  and  where  the  attack  is  in  a 
rheumatic  or  syphilitic  subject.  The  symptoms  that  call  for  itB 
administration  are:  general  debility,  nausea,  and  severe  head- 
ache ;  stiffness  and  soreness  of  the  muscles  ;  rheumatic  and  neu- 
ralgic pains  in  various  parts  of  the  body ;  swelling  of  the  lym- 
phatic and  other  glands,  and  irritation  of  the  eyes  and  nose.  The 
tongue  is  rough  and  sore  on  the  edges,  very  red  at  the  tip,  with 
severe  pain  at  the  root ;  the  throat  feels  full,  dry,  rough  and 
smarting;  the  soft  palate  and  tonsils  are  swollen;  the  mucous 
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membrane  of  the  throat  is  dark  red^  sometimes  ulcerated^  or  there 
is  a  dark  pseudo-membrane  upon  it;  a  thick  tenacious  saliva 
fills  the  fauces,  causing  hawking  and  cough ;  swallowing  brings  a 
feeling  of  a  lump  in  the  throat,  and  severe  pain  that  shoots  along 
the  Eustachian  tubes  through  the  ears. 

Poke-root  tea  has  a  good  reputation,  where  the  plant  is  indige- 
nous, for  the  cure  of  rheumatism,  and  the  refined  medicine  pre- 
pared for  use  has  a  sort  of  specific  influence  upon  very  painful 
attacks,  which  are  sometimes  called  rheumatic,  sometimes  erysipel- 
atous sore  throat. 

RhiLs  toxicodendron  corresponds  with  Phytolacca  in  many  of 
its  symptoms,  and  is  a  precious  medicine,  rescued  from  the  obscu- 
rity into  which  it  had  been  cast  by  materia  medica  authors.  One 
should  resort  to  it,  when  there  is  great  prostration,  chilliness  and 
fever ;  great  restlessness  and  uneasiness ;  anxiety,  vertigo,  and 
mental  disturbance;  palpitation  of  the  heart,  oppression  and  sore* 
ness  of  the  chest,  soreness  of  the  larynx,  with  hoarseness  and 
cough;  paralytic  weakness  and  aching  of  the  limbs;  numbness, 
pricking  and  trembling  sensations;  stitching  pains  and  cramps  in 
different  parts  of  the  body ;  stiffness,  soreness,  and  tension  of 
muscles  and  joints;  eczematous  and  erysipelatous  eruptions,  es- 
pecially, upon  the  face ;  swelling  and  suppuration  of  glands. 

The  eyes  and  nose  are  variously  affected  ;  the  tongue  is  sore, 
red,  and  sometimes  cracked;  there  is  thirst,  bad  taste,  and  foul 
breath  ;  the  mouth  and  throat  are  dry ;  the  mucous  membrane  is 
dark  red  or  bluish  purple,  turgid  with  venous  blood,  and  may 
show  ulceration  or  false  membrane ;  there  is  swelling  of  the 
throat,  tonsils,  submaxillary  glands,  and  cellular  tissue  of  the 
neck ;  the  parts  are  sore  and  stiff;  sharp  pains  dart  through  the 
throat  and  neck,  and  swallowing  is  difficult  and  very  painful. 
The  medicine  seems  more  suitable  for  diffused  sore  throat  than 
tonsillitis,  and  for  that  particular  kind,  that  occurs  in  plethoric 
persons  of  intemperate  habits,  with  a  rheumatic,  gouty  or  syphi- 
litic diathesis. 

KaM  bichromimm  acts  powerfully  upon  the  mucous  membranes, 
and  is  adapted  to  both  acute  and  chronic  pharyngitis.  It  is  indi- 
cated by  prostration ;  aching  in  the  bones ;  fugitive  pains ;  pale 
face;  disorder  of  the  stomach  and  intestines;  oppression  of  the 
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chest;  hoarseness  and  cough  ;  conjunctival  inflammation;  corjn 
or  chronic  nasal  catarrh ;  red  tongue,  coated  whitish-yellow  at 
the  base ;  dryness  of  the  mouth  ;  thick,  tough,  viscid,  string)' 
mucus  in  the  nose,  throat,  and  larynx ;  fulness,  burning  and  raw- 
ness of  the  throat,  extending  down  the  oesophagus ;  soreness  and 
shooting  pains  through  the  tonsils,  throat  and  ear;  the  raucous 
membrane  is  red  and  tumid^  or  yellowish-red,  relaxed  and  ulcer- 
ated ;  the  tonsils  are  ulcerated  in  spots,  or  red,  tumefied  and 
threatening  suppuration;  ulcers  when  visible  show  an  uneven 
yellowish  base  and  red  borders;  one  is  struck  by.  the  apparent 
lack  of  vital  reaction  against  the  morbid  condition. 

Sanguinaria  may  be  of  benefit,  though  its  symptoms  pertain- 
ing to  the  throat  are  not  very  characteristic.  Headache,  vertigo, 
tinnitus,  pain  in  the  throat  and  ears ;  dry,  raw  throat ;  fulness 
and  choking  sensation  while  swallowing ;  inflnmmation  and  ulcer- 
ation of  the  mucous  membrane,  with  pearly  diphtheritic  exuda- 
tions; dry  cough  and  dyspnoea;  chilliness  and  fever,  and  torpid 
languor  and  weakness,  are  regarded  as  characteristic  symptoms 
for  the  epiployment  of  the  medicine. 

Hepar  atUph.  calc.  is  of  secondary  value  in  the  early  stages  of 
pharyngitis  to  some  of  the  medicines  already  mentioned,  but  is 
generally  required  when  suppuration  threatens.  It  should  be 
considered,  when  there  is  lassitude,  fainting  spells,  great  sensi- 
tiveness in  the  open  air,  chilly  sensations  and  flushes  of  heat  fol- 
lowed by  easy  sweating,  stitching  pains  over  the  body,  swelling  of 
the  glands,  vertigo,  and  headache.  Tlie  eyes  may  be  irritated  or 
sore ;  the  nose  aflected  by  catarrh,  and  the  larynx,  trachea  and 
bronchi  inflamed,  causing  dyspnoea,  hoarseness,  and  harsh  cough. 
The  throat  has  a  dry,  scraped,  sore  feeling ;  the  mucous  mem- 
brane is  red  and  granular  or  ulcerated  ;  sharp  pains  shoot 
through  the  throat  and  neck,  and  extend  along  the  Eustachian 
tube  to  the  ear ;  the  submaxillary  glands  are  tumefied,  and  the  ton- 
sils swollen.  The  whole  tonsil  or  the  part  over  the  abscess  forms 
a  pyramidal  or  rounded  prominence,  projecting  into  the  fauces ; 
but  sometimes  the  swelling  is  very  irregular,  and  the  abscess  out 
of  sight  behind  it. 

It  is  desirable  to  abort  a  suppuration,  or,  if  this  cannot  be  done, 
to  hasten  the  process.   The  former  work  can  be  best  accomplished 
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by  some  of  the  above  remedies  ;  the  latter  by  the  administration 
of  Hepar,  which  has  a  specific  influence  upon  the  formation  of 
pus. 

Incmon, — When  the  tonsil  is  enormously  swollen,  the  swallow- 
ing very  difficult  or  impossible,  and  suffocative  spells  frequent, 
the  tonsil  ought  to  be  incised  in  several  places,  so  that  it  may 
bleed  freely ;  but  the  abscess  should  be  opened  by  preference  in 
all  cases,  when  possible  without  too  much  risk. 

A  long-handled  bistoury,  having  the  blade  wound  by  tape  so 
that  only  half  an  inch  of  the  point  is  uncovered,  is  safe  and  effi- 
cient for  scarification.  Seat  the  patient  with  the  head  against  a 
support;  illuminate  the  throat  by  direct  or  reflected  light;  depress 
the  tongue,  and  put  a  cork  between  the  teeth  to  hold  the  jaws 
apart  if  necessary ;  pass  the  knife  directly  backwards,  with  the 
cutting  edge  directed  inwards  upon  the  afiFected  side ;  push  the 
point  into  the  tumor  inside  the  palato-glossus  muscle,  preferably 
into  the  inner  half  of  the  swelling,  and  cut  towards  the  middle 
line  of  the  body. 

Make  two  or  three  incisions  a  little  distance  apart,  or  push  the 
knife  into  an  abscess;  then  give  the  patient  warm  water  as  a 
gargle,  and  let  him  hold  his  head  forward,  so  the  blood  or  pus 
may  run  out  anteriorly.  The  only  danger  is  of  wounding  the 
carotid  artery,  which  courses  upwards  just  at  the  base  of  the  ton- 
sil. Swelling  sometimes  displaces  the  vessel  and  renders  its  exact 
relation  to  the  tonsil  doubtful,  but,  if  the  above  directions  are 
followed,  no  disaster  ne^  be  apprehended. 

Treatment  of  Chronic  Nasal  Catarrh. — This  is  one  of  the  most 
obstinate  diseases  the  physician  is  called  upon  to  treat  In  many 
cases  of  aural  disease,  the  Schneiderian  mucous  membrane  must  be 
brought  to  a  healthier  state,  or  the  ear  trouble  cannot  be  removed. 
The  frequent  partial  as  well  as  total  interruption  to  respiration 
through  the  nose,  and  the  almast  constant  irritation  maintained 
in  the  naso-pharynx  by  the  morbid  discharge,  prevent  the  normal 
action  of  the  Eustachian  tubes  in  aerating  the  tympanum,  and 
support  the  diseased  condition  of  the  tubal  and  tympanic  mucous 
membrane. 

Proper  treatment  of  the  nose  and  pharynx  will  do  more  good, 
than  n^lect  of  these,  and  the  most  thorough  measures  directed  to 
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the  ear.  The  patient  must  observe  all  the  hygienic  measores, 
which  long  observation  and  experience  have  shown  to  be  sensible, 
scientific,  and  conducive  to  the  best  health  of  man.  Everything 
calculated  to  cause  frequent  irritation  in  the  nasal  mucous  mem- 
brane ought  to  be  avoided ;  therefore,  working  daily  in  a  dusty 
atmosphere,  using  catarrh  snuffs,  and  smoking  cubebsand  tobaooo 
should  be  forbidden.  In  the  early  stage,  a  great  deal  canbedone 
by  preventing  colds,  and  treating  those  that  occur  gently  but  per- 
sistently. After  the  mucous  membrane  has  become  thickened, 
atrophied,  and  ulcerated  in  places,  I  think  colds  in  the  head  are 
not  frequent,  exposure  being  more  likely  to  cause  inflammation  of 
the  larynx  and  bronchi.  I  can  only  account  for  this  by  suppos- 
ing, that  the  morbid  state  of  the  Schneiderian  membrane  renders  it 
incapable  of  those  profuse  sero-mucous  fluxes  to  which  it  is  so  sub- 
ject when  healthy,  and,  that  a  moderately  increased  mucous  discharge 
occurs  in  the  nose  from  a  cold,  but  the  major  work  of  elimination— 
if  cold  causes  elimination  of  some  morbid  product  of  the  blood- 
is  done  by  healthier  mucous  membrane  in  the  larynx  and  bronchi. 

When  acute  attacks  have  subsided,  and  the  nasal  lining  keeps 
up  a  rather  free  discharge  too  long ;  especially,  if  the  discbarge 
shows  a  little  bloody,  or  the  patient  has  occasional  attacks  of  ep- 
istaxis  from  slight  causes,  then  is  the  golden  opportunity  to  nip 
the  affection  in  the  bud.  These  patients  are  generally  children 
or  adolescents,  adults  presenting  more  advanced  disease;  bat 
occasionally  a  middle-aged  person,  who  is  in  feeble  health,  furnishes 
evidence  of  this  incipient  stage.  In  the  mildest  phases,  I 
direct  a  warm  solution  of  an  even  teaspoonful  of  salt  to  a  pint  of 
water  to  be  snuffed  well  into  the  nose,  and  used  as  a  gargle  every 
day. 

Pulsatilla  is  the  most  valuable  remedy  in  the  materia  medica 
for  this  state,  but  ought  to  be  given  in  tincture.  If  the  patient 
is  strumous,  or  of  very  light  sanguine  temperament,  Calcarea 
carb.  may  be  given,  but  I  prefer  the  Calcarea  pbos.,  which  in  my 
experience  has  proved  very  efficient  in  all  cases  where  the  car- 
bonate seemed  indicated. 

If  the  symptoms  do  not  improve,  it  is  advisable  to  give  Arseni- 
cum iod.,  and  have  the  patient,  in  addition  to  the  usual  salt-water 
douches,  draw  in  the  nose  twice  or  three  times  a  week,  the  steam 
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from  a  pint  bowl  of  hot  water,  in  which  a  teaspoonful  of  Tere- 
binthina  tincture  has  been  diffused.  After  carefully  following  this 
treatment  for  some  weeks,  if  the  catarrh  and  bloody  show  still 
continue,  I  believe  it  advisable  to  spray  or  douche  the  nose  twice 
a  week  with  a  warm  mixture  of  a  teaspoonful  of  Tar  tincture 
in  a  pint  of  salted  water. 

Generally  these  measures  will  restore  the  integrity  of  the  mucous 
membrane,  but  in  obstinate  cases,  besides  constitutional  medica- 
tion, it  may  be  necessary  to  use  a  spray  or  douche  of  five  grains 
of  Alumen  or  of  Zinc  sulphate  to  a  fluid  ounce  of  warm  water, 
to  astringe  and  tone  up  the  relaxed  mucous  membrane.  These 
mild  cases,  which  generally  precede  for  awhile  the  graver  ones, 
are  seen  by  the  general  practitioner  much  more  frequently  than 
by  the  specialist;  and  the  former,  therefore,  should  be  more  in- 
terested in  prophylaxis  against  the  severe  nasal  catarrhs. 

When  chronic  nasal  catarrh  has  reached  the  secondary  stage, 
characterized  by  thick  discharge  and  some  degeneration  of  the 
Schneiderian  membrane,  the  most  important  measure  for  the  com- 
fort of  the  patient,  for  improving  or  curing  the  disease,  and  pre- 
venting or  curing  Eustachian  tube  or  middle  ear  complications,  is 
to  keep  the  nasal  labyrinth  and  najso-pbarynx  clean  and  free  from 

Fio.  91. 


Poer-NASAL  Syringe. 

the  morbid  secretions  of  the  parts.  At  the  same  timey>ertain  local 
medicaments  must  be  applied  secundum  arteniy  while  the  proper 
internal  remedy  is  taken  continuously. 

There  are  several  ways  of  cleansing  the  nasal  meatus.  Fluid 
may  be  snuffed  into  the  nose  from  the  hollow  hand  or  from  a 
vessel.  The  patient  should  be  directed  to  breathe  only  through 
the  mouth,  and  to  hold  it  very  wide  open  during  the  procedure, 
to  prevent  washing  secretions  down  the  throat. 

This  method  fails  to  cleanse  the  devious  passages  in  a  thorough 
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manner,  and,  beoce,  is  only  applicable  alone,  when  the  disease  is 
inild,  and  confined  to  the  inferior  and  middle  meatus  of  the  nose. 
It  is  very  useful,  honever,  to  combine  this,  in  many  cases,  with 
injections  through  each  side  of  the  nose  from  the  poeterior  nares, 
by  means  of  the  poet-nasal  syringe  already  mentioned.  It  is  not 
needed  when  the  douche  is  employed. 

The  poet-nasal  syringe  is  of  hard  rubber,  has  a  spool-shaped 
butt,  Eo  that  it  can  be  readily  held  between  the  index  and  middle 
fintrers,  while  the  thumb  in  the  ring  works  the  piston.  The  in- 
strument is  operated  with  one  hand,  the  curved  and  much-per- 
forated nozzle  is  passed  up  and  hooked  behind  the  palatine  an^ 
of  each  side  in  succession,  while  the  tongue  is  depressed,  and  the 
throat  is  kept  in  view  under  direct  or  reflected  light. 

When  the  injections  are  made,  it  is  well  to  cover  the  patient's 
chest  with  a  long  towel,  and  direct  him  to  incline  the  head  a  little 


Tub  Pohterior  Nabes,  Etc.  (Seiler). — 1,  The  nasi)  geptum;  2,  mferior 
nieatuB ;  3,  superior  meatiiB ;  4,  middle  meatuB;  5,  superior  Inrbiniled  bone; 
6.  middle  turbinated  booe ;  7,  inferior  lurtiinated  bone ;  8,  mouth  of  EuEUebiu 
tube;  !),  Boeerfm 9 Iter's  fossa;  10,  side  of  the  phaiyni ;  11,  the  pbarjBgcal 
tonsil ;  12,  lelum  of  the  palate. 

forwards,  so  that  the  fluid  from  the  noee  may  ran  into  a  vessel, 
and  not  over  his  clothes  and  the  floor.  He  must  be  directed  to 
keep  his  mouth  open,  and  to  breathe  through  it,  and  be  cautioned 
not  to  start  back  when  the  injection  is  in  progress.  If  deAly  done, 
the  whole  fluid  drawn  up  by  the  syringe  and  injected,  should  run 
out  of  the  anterior  naris  of  the  side  upon  which  the  injection 
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has  been  made.  Sometimes  owing  to  contraction  of  the  pharynx 
and  displacement  of  the  nozzle,  the  fluid  will  escape  from  both 
nostrils. 

This  is  generally  the  case,  when  the  fluid  is  injected  merely 
into  the  naso-pharynx,  and  indicates  the  necessity  of  carrying  the 
nozzle  higher,  in  order  to  effectually  clean  both  meatuses. 

If  the  reader  will  note  the  direction  of  the  turbinated  bones, 
and  the  passages  of  the  upper  portion  of  the  nose,  he  will  see 
that  an  injection  from  behind  will  pass  into  places  that  cannot  be 
reached  from  the  anterior  nares  except  with  the  douche,  and  then 
only  when  the  upper  part  of  the  nose  is  harmoniously  developed 
and  the  passages  large. 

The  superior  meatus  of  the  nose  is  directed  obliquely  down- 
ward and  backward  towards  the  pharynx ;  it  communicates  above 
with  the  middle  and  posterior  ethmoidal  sinuses,  and  behind  with 
the  sphenoidal  sinus.  Its  anterior  communication  with  the  middle 
meatus  is  frequently  closed  by  irregularity  in  osseous  development 
and  by  disease. 

The  middle  meatus  is  directed  backward  and  a  little  downward. 
The  anterior  ethmoidal,  and  the  frontal  sinuses  open  into  its  upper 
anterior  portion,  and  the  maxillary  sinus  into  its  middle  part 
beneath  the  middle  turbinated  bone. 

The  inferior  meatus  below  the  true  turbinated  bone  is  directed 
horizontally  backward,  and  receives  in  its  anterior  portion  the 
lachrymo-nasal  duct. 

The  problem  in  chronic  catarrh  is  to  cleanse  and  medicate  all 
this  labyrinth.  It  is  apparent  that  fluid  introduced  by  the  anterior 
nares  will  readily  flow  into  the  inferior  and  middle  meatuses,  but 
will  pass  with  difficulty,  or  not  at  all,  into  the  superior  meatus  and 
its  diverticula.  It  is  evident  that  a  stream  of  fluid  thrown  forward 
and  upward  from  behind  will  reach  the  superior  meatus  and  its 
sinuses  very  easily,  and  it  is  because  this  fact  is  not  remembered, 
and  the  post-nasal  syringe  is  not  used  in  conjunction  with  the 
douche,  that  so  many  cases  of  chronic  nasal  catarrh  resist  treat- 
ment. I  recommend,  therefore,  the  use  of  the  syringe  to  cleanse 
these  upper  passages,  in  all  but  the  mildest  cases  of  chronic  catarrh, 
and  consider  it  a  sine  qud  non  for  severe  ones.  In  conjunction 
with  snuffing  and  anterior  injections,  it  may  suffice  and  the  douche 
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may  be  Deglected,  in  cases  where  the  use  of  the  latter  is  not  con- 
sidered advisable. 

Fig.  93. 


Verticai,  Section  of  the  Face  and  Neck  (I^idv).— 1,  Oval  cirtiltg* 
of  lefl  nostril ;  2,  triangular  cartilage ;  3,  line  of  8e|iaration  ;  4,  pnilongUi'"' 
of  oval  cartilage  along  the  nasal  coliinini ;  5,  anperior  nasal  niealm;  6,  rnidill' 
meatiio;  7,  inferior  meatus;  8,  sphenoidal  Hinns;  9,  side  orprwieriornarh;  ft 
mouth  of  EuHlacLinn  lube;  11,  naso-pharyni ;  12,  nod  palate  and  utuIi;  I^ 
p08t-labial  region;  14,  roof  of  mouth  nnd  hard  palate;  15,  communicitioD  k* 
tween  the  biicco-denlal  space  and  moutti;  IR,  tongue;  17,  fibrous  eeptun  of 
tongue;  18,  genio-glosaal  muiicle;  19,  genio-hjoidmiBcle;  20,  mylo-hToM""*- 
cle;  21,  anlerinr  hair  arch  of  (he  palate;  22,  poxterior  halfareh  of  thep^"*' 
23,  tonsil;  24,  25,  floor  of  the  fauces;  20,27,  pharvni;  S3,  csvitj  of  thclarrio; 
29,  ventricle  of  the  larvni  and  vocal  cords;  30,  epiglottis;  31,  hraid  b«oe; 
32,  33,  thyroid  cartilage;  34,  tliyro-hyoid  membrane;  35,  36,  cricoid cartitvc i 
37.  sternu- thyroid  muscle. 

Gruber  has  given  directions  for  injecting  the  noee  anteriorlji'* 
the  purpose  of  cleansing  the  naso-phaiyngeal  space  and  medii*'" 


TREATMENT    OF   CHRONIC    NASAL    CATARRH.  385 

ing  the  Eustachian  tubes.  A  two-ounce  syringe  with  a  rounded 
nozzle  is  filled  with  the  fluid  desired,  pressed  into  one  nostril,  and^ 
quickly  injected.  If  it  is  required  merely  to  cleanse  the  naso- 
pharynx, the  other  nostril  is  left  open,  and  the  fluid  escapes  there- 
by ;  if  to  force  the  fluid  into  the  tubes,  it  is  partially  or  wholly 
closed  for  an  instant.  No  directions  are  given  the  patient  about 
breathing,  reliance  being  placed  on  the  instinctive  action  of  the 
base  of  the  tongue  and  soft  palate  to  shut  off  the  upper  pharynx 
from  the  throat.  I  think  the  patient  should  be  instructed  to  keep 
his  month  well  open,  and  to  breathe  through  it,  as  I  have  tried 
the  method  of  the  distinguished  professor  several  times,  and  in- 
stinct failed  so  ignominiously,  that  the  whole  injection  went  into 
the  stomach. 

There  is  considerable  difference  of  opinion  among  authors  in 
regard  to  the  advisability  of  using  the  nasal  douche.  From  ob- 
servation and  experience,  I  am  inclined  to  the  belief,  that  the 
instrument  is  not  injurious  to  the  ear  when  used  in  a  proper 
manner.  I  have  known  many  cases  of  naso-pharyngeal  catarrh 
treated  by  the  douche,  without  injury  to  the  ears,  even  when 
diseased,  and  I  use  it  frequently  in  my  practice  with  the  best 
results. 

There  are  several  kinds  of  douche,  in  the  market,  but  I  shall 
allude  to  only  two,  the  siphon,  and  the  modified  Thudicum 
douches. 

The  siphon  douche  consists  of  a  piece  of  simple  rubber  tubing, 
fitted  with  a  good  sized  nipple  or  olive-shaped,  hollow  nose-piece 
at  one  end,  and  a  perforated,  hemispherical,  nickel-plated  weight 
at  the  other.  The  base  of  the  latter  has  an  elevated  scolloped 
rim  around  the  circumference,  so  that  when  it  rests  base  down- 
wards, the  fluid  can  flow  freely  to  the  central  hole,  which  com- 
municates with  the  tube  upon  the  upper  side.  Any  vessel,  pre- 
ferably a  pint  tinoup,  completes  the  apparatus. 

The  vessel  should  be  filled  with  the  desired  solution ;  then  put 
the  instrument  into  it  until  the  tube  is  filled,  close  the  nose-piece 
tightly  with  the  finger,  and  remove  all  of  the  tube  except  enough 
to  leave  the  weight  upon  the  bottom  of  the  receptacle,  and  it  is 
ready  for  use. 

The  modified  Thudicum  douche,  as  recommended  by  Dr.  Seiler, 
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consists  of  a  nose-piece  and  length  of  rubber  tubing,  connected 
'with  a  pint  tincup  by  a  tube  soldered  into  a  hole  near  the  bottom. 
When  fluid  is  placed  in  the  cup,  and  the  tube  is  held  below,  the 
flow  from  the  nose-piece  immediately  begins. 

A  tincup  is  preferable  to  a  crockery  or  glass  bowl,  because  it 
will  not  break,  and  is  inexpensive.  I  prefer  the  siphon  apparatus 
and  a  glass  bowl,  however,  for  medicated  solutions,  as  the  tin  be- 
comes oxidized  and  the  iron  rusty  from  the  chemical  action  of 
certain  remedies. 

The  physician  before  applying  the  nasal  douche  should  note  if 
the  patient  can  breathe  freely  through  both  sides  of  the  nose,  and 

Fig.  94.  Fig.  95. 

.:::'•.  cooman  &  snurtlcff, 
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Siphon  Douche.  Siphon  Douche  Completb. 

examine  both  nasal  fossae  anterior  and  posterior,  to  be  certain  there 
is  no  obstruction  sufficient  to  prevent  the  flow  of  fluid  both  ways. 

If  obstruction  is  found,  the  douche  should  not  be  tried.  If  no 
obstacle  exists,  he  should  then  instruct  the  patient  to  breathe 
through  his  mouth,  keep  this  wide  open,  and  incline  his  head  a 
very  little  forwards  alcove  a  receptacle.  The  clothes  should  be 
covered  with  a  towel  or  rubber  apron,  and  the  patient  encouraged 
to  keep  quiet  and  obey  orders. 

The  solution  having  been  prepared  and  put  in  the  cup,  the  noee- 
piece  is  pushed  into  the  nostril  and  held  so  as  to  close  it,  tlie  pa- 
tient cautioued  to  watch  his  breathing,  and  the  cup  steadily  raised 
till  its  bottom  is  upon  a  level  with  the  eyebrows.  As  the  fluid 
flows  through  the  meatus,  around  the  naso-pharynx  and  septum, 
and  out  of  the  other  nostril,  and  the  patient  gets  accustomed  to 
the  new  sensations,  the  cup  may  be  elevated  one  or  two  inches 
higher ;  but  under  no  circumstances  should  it  be  raised  above  the 
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head,  as  the  increased  pressure  will  force  the  fluid  into  the  Eus- 
tachian tubes,  frontal  sinuses,  and  even  farther,  and  produce  serious 
consequences. 

The  first  application  should  be  short,  and  half  a  pint  of  fluid 
is  suificient  for  it.  The  quantity  may  be  increased,  as  the  patient 
becomes  accustomed  to  the  treatment,  until  a  pint  or  more  is  passed 
through  the  circuit  The  patient  may  be  instructed  how  to  use 
the  douche  by  one  or  two  office  applications,  and  then  cleansing 
and  topical  medicinal  treatment  may  be  carried  on  by  him  at  home ; 
the  physician,  however,  should  not  remit  his  attentions  on  this 
account,  but  use  the  instrument  upon  the  patient  several  times  a 
week,  in  conjunction  with  the  posterior  nasal  syringe,  in  order  to 
insure  thorough  work. 

All  fluids  introduced  into  the  nose  ought  to  be  raised  to  a  tem- 
perature agreeable  to  the  patient.  This  will  be  a  little  below 
blood  heat,  and  may  be  approximately  determined  by  dipping 
the  back  of  the  hand  in  the  solution,  or  putting  a  few  drops  in 
the  palm.  The  first  filling  of  the  syringe  or  douche  should  be 
wasted,  especially  in  cold  weather,  as  its  heat  is  abstracted  by  the 
cold  instrument. 

Another  important  matter  is  the  specific  gravity  of  the  fluid. 
Simple  warm  water  as  advised  by  many  persons  is  positively  in- 
jurious to  the  nasal  mucous  membrane.  The  douche  must  be  of  the 
same  density  as  the  serum  of  the  blood,  or  osmotic  effects  will  be 
produced. 

When  warm  water,  or  a  fluid  of  less  density  than  the  blood 
serum,  is  brought  in  contact  with  the  nasal  lining,  endosmosis 
will  take  place,  the  numerous  capillaries  will  become  engorged, 
and  pain  induced. 

When  a  fluid  of  greater  density  than  the  blood  serum  is  em- 
ployed, exosmosis  will  occur,  the  blood  corpuscles,  deprived  of 
part  of  the  liquor  sanguinis  in  which  they  float,  will  accumulate 
and  stagnate  in  the  capillaries,  and  cause  irritation  and  burning 
pain. 

A  solution  of  66  grains  of  common  table  salt  in  a  pint  of 
water  will  neither  swell  nor  crenate  the  red  blood  corpuscles,  and 
is,  therefore,  of  the  same  density  as  the  blood  serum.  This  prop- 
erty, and  the  well-known  antiseptic  nature  of  chloride  of  sodium, 
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render  this  liquid  exoellent  for  cleaning  purposes,  and  it  may  be 
used  as  a  vehicle  for  medicinal  substances  with  which  it  is  not 
chemically  incompatible.  In  such  instances,  the  quantity  of  salt 
must  be  diminished  in  proportion,  as  other  substances  are  added, 
in  order  to  praserve  a  specific  gravity  of  1030. 

The  solution  may  be  made  near  enough  for  practical  purposes 
by  adding  an  even  teaspoonful  of  table  salt  to  a  pint  of  warm 
water.  Sea  salt,  sold  by  druggists  for  bathing  purposes,  is  agree- 
able for  nasal  applications,  and  may  be  substituted  for  the  com- 
mon article. 

After  warm  douches  and  warm  spraying,  a  patient  ought  not 
to  go  out  of  doors  for  some  time,  especially,  in  the  cold  season; 
and  in  all  seasons  he  should  be  careful  of  exposure  to  drafts  and 
damp  places.  I  have  seen  sweat  stand  in  great  beads  upon  the 
forehead  after  a  moderately  warm  nasal  douche,  and  one  of  ray 
patients  took  a  severe  cold  from  making  a  call  soon  afler  an  ap- 
plication, having  been  obliged  to  stand  some  minutes  waiting  at 
the  door  for  a  lazy  servant  to  let  him  in. 

The  post-nasal  syringe  and  the  nasal  douche  are  to  be  used 
with  the  salt  solution  to  cleanse  the  nose  and  pharynx  whenever 
required.  It  may  be  necessary  at  first  to  do  this  twice  a  day, 
but  once  daily  is  generally  sufficient.  The  patient  must  co-oper- 
ate in  the  treatment  by  blowing  the  nose  hard,  and  by  taking 
forced  nasal  inhalations,  in  order  to  remove  all  morbid  secretions. 
A  good  deal  of  trouble  is  necessary  occasionally,  particularly 
when  the  patient  is  first  seen,  to  dislodge  the  foul  crusts  and  scabs, 
which  cling  to  the  narrow  passages  of  the  nose ;  but  by  repeated 
snuffing,  blowing,  syringing,  and  douching  success  is  gained,  and 
if  proper  measures  are  adopted,  they  will  not  accumulate  in 
quantity  again. 

Inflation  with  the  air-bag  aids  in  clearing  the  passages,  and 
will  often  remove  the  dreadful  frontal  headache  that  comes  from 
stuffed  sinuses. 

After  the  nasal  passages  are  clear  and  clean,  it  is  desirable  at 
least  once  a  day  to  apply  antiseptic  and  medicinal  solutions  to  the 
mucous  membrane.  This  may  be  done  with  the  sjrringe,  douche 
or  atomizer.  One  of  the  best  lotions  after  cleansing  is  a  warm 
solution  of  Muriate  of  ammonium  {Ammonii  muriasSijj  iljuaOj), 
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applied  with  the  post-nasal  syringe,  or  by  the  hand  atomizer  through 
the  nostrils  and  the  throat.  The  same  solution  may  be  injected 
through  the  cathether  into  the  Eustachian  tubes,  if  they  are  much 
affected.  Borax,  bicarbonate  of  sodium,  aud  chlomte  of  potas- 
sium are  used  in  the  same  proportion,  and  are  nearly  as  efficient. 

If  there  is  ulceration  and  a  very  foul  odor  to  the  discharge, 
Chlorine  water  {Aq.  Chlorini),  one  tablespoonful  to  a  pint  of 
warm  water,  sprayed  into  the  pharynx  and  nasal  fossae,  will 
prove  valuable.  The  dilution  may  be  used  often  as  a  gargle, 
when  the  throat  is  foul  and  diseased,  as  in  diphtheria  and  malig- 
nant scarlatina.  It  deodorizes  and  disinfects  the  morbid  exu- 
dates and  the  mucous  membrane,  and  stimulates  the  tissues 
towards  healthy  action. 

A  solution  of  Permanganate  of  potassium  {Potasaii  perman- 
ganas  gr.  x  to  xx.  Aqua  f  5j)  is  antiseptic  and  mildly  stimulating, 
and  may  often  be  used  with  advantage. 

Severe  cases  of  chronic  catarrh,  denominated  Ozsena,  some- 
times have  a  sickening  smell,  and  require  a  stronger  deodorizing, 
disinfecting,  and  stimulating  remedy.  This  is  found  in  Carbolic 
acid,  which  should  be  used  as  a  spray  and  gargle  in  the  propor- 
tion of  five  grains  to  the  fluid  ounce  of  water.  A  teaspoonful  of 
glycerine  added  to  the  solution  will  make  it  more  agreeable  and 
more  effective,  especially,  when  the  crusts  and  certain  parts  of  the 
Schneiderian  membrane  are  rather  dry,  and  the  former  cling 
tenaciously. 

Many  practitioners  may  be  content  to  rest  the  local  treatment 
here,  keeping  the  nasal  fossse  and  pharynx  scrupulously  clean  and 
sweet,  and  relying  upon  the  vis  medicatrix  naturce  and  internal 
medication  to  effect  a  cure.  Some  patients  may  recover  after 
awhile;  others  will  be  greatly  improved,  but  will  need  astringent 
and  stimulating  applications  applied  to  the  naso-pharyngeal  mu- 
cous membrane. 

Tannic  acid,  commonly  called  tannin,  is  a  pure  astringent, 
having  stimulating  or  i.rritant  properties  according  to  the  strength 
of  the  solution  of  it  employed.  It  is  much  superior  to  Hydrastis  and 
Hamamelis  for  topical  use,  as  these  contain  deleterious  vegetable 
matters  mixed  with  the  tannic  acid  upon  which  their  value 
depends. 
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The  mucous  membrane  of  the  nose  and  pharynx,  in  the  very 
humid  cases  of  chronic  catarrh,  becomes  relaxed  and  cedematouS) 
upon  the  anterior  and  posterior  ends  of  the  inferior  turbinated 
bones,  it  is  soft,  moist,  glistening,  swollen,  and  bags  downwards, 
so  that  it  is  sometimes  difficult  to  differentiate  the  cushions  from 
mucous  polypi. 

This  condition  is  generally  coincident  with  elongated  uvula, 
low-drooping  arches  of  the  palate,  and  hypertrophic  pharyngitis. 
A  solution  of  tannin  {Acid,  Tannid  gr.  xx  to  xxx,  Aqua  (lest. 
i^j),  applied  to  the  parts  with  the  atomizer,  sometimes  supple- 
mented by  the  post-nasal  syringe,  contracts  the  distended  capilla- 
ries, promotes  absorption  of  the  submucous  effusion,  and  stimu- 
lates to  healthy  action. 

This  solution  is  excellent  for  mild  cases  of  epistaxis,  occurring 
during  the  course  of  the  disease. 

Tannin  in  glycerine  is  much  employed  in  throat  practice,  and 
is  frequently  beneficial,  but  should  not  be  used  for  the  above 
symptoms.  The  aqueous  solution  is  better  adapted  to  the  con- 
ditions, and  it  suits  sore  throat  in  general  better  thap  the  glyc- 
erite. 

Sulphate  of  zinc  is  preferable  to  tannin,  when  there  is  no 
hemorrhage,  and  rather  more  stimulation  is  desirable.  It  may 
be  employed  for  the  oedematous  symptoms  of  nasal  catarrh,  as 
well  as  for  an  atonic,  granular,  and  ulcerated  state  of  the  Schnei- 
derian  membrane.  When  cleansing  and  the  above  applications 
seem  to  have  done  all  the  good  they  will,  and  the  mucous  lining 
appears  here  pale,  there  red  and  rough,  perhaps,  in  another  place 
showing  shallow,  broad  ulceration,  a  ^inc  solution  {Zind  Sulphas 
gr.  X  to  XX,  Aqua  ded,  fSj),  applied  twice  or  three  times  a  week, 
awakens  the  dormant  energy  of  the  tissues  and  promotes  healthier 
action. 

The  tar-water  before  mentioned  is  a  mild  and  agreeable  stim- 
ulant, that  may  be  used  alone  or  in  alternation  with  an  astrin- 
gent remedy.  It  can  be  added  to  the  officinal  salt  solution  for 
daily  cleansing  purposes  with  advantage.  If  the  mucous  mem- 
brane is  very  dry,  a  dressing  of  equal  parts  of  glycerine  and 
water  is  demanded.  Glycerine  may  be  added  to  some  of  the 
medicated  solutions  when  deemed  advisable. 
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NitrcUe  of  silver  is  a  better  topical  application  for  this  disease 
than  anything  yet  discovered.  It  suits  all  the  stages  admirably. 
It  is  soothing  and  antiphlogistic  to  active  inflammation ;  it 
astringes  and  tones  np  relaxation,  causing  vessels  to  contract  and 
resume  their  wonted  activity;  it  burns  a  superficial  slough  upon 
spots  of  ulceration,  and  exercises  a  mysterious  alterative  jx>wer 
over  tissues  morbidly  astray ;  it  starts  all  the  parts  into  active 
nutritive  change,  which,  aided  and  guided,  will  lead  to  a  condi- 
tion so  closely  approximating  health,  that  both  patient  and  phy- 
sician will  be  satisfied. 

For  general  stimulating,  astringing,  and  alterative  purposes,  a 
five  or  ten  grain  solution  of  nitrate  of  silver  {Argent,  nit  gr.  v 
to  X,  Aqita  dest  fSj),  should  be  sprayed  into  the  anterior  and 
posterior  nares  every  second  or  third  day,  according  to  the  severity 
of  the  ca^,  after  the  parts  have  been  thoroughly  cleansed,  and  a 
last  wash  of  Sodium  bicarbonate  has  been  used. 

Solutions  of  twenty,  thirty  or  forty  grains  to  the  ounce  of 
water  may  be  applied  by  a  camel-hair  brush,  a  special  flexible 
throat-brush,  a  light  tuft  of  cotton  on  the  holder,  or,  rarely,  by 
a  small  bit  of  sponge  in  a  sponge-holder.  These  strengths  stim- 
ulate strongly,  and  cauterize  tender  spots  and  ulcers  superficially. 

Fig.  96. 


Waoner'8  Handle  and  Brushes. 

If  it  is  desired  to  apply  the  solid  caustic,  melt  some  crystals  of 
the  pure  salt  in  a  little  porcelain  capsule  or  a  platinum  cup  such 
as  is  used  in  chemistry  and  metallurgy,  dip  into  it  when  melted 
the  end  of  a  flexible  silver  probe,  then  withdraw  it  and  let  it 
cool.  The  probe  can  be  bent  to  any  desired  angle,  and  ulcerated 
surfaces  cauterized.  Several  useful  but  expensive  porte-caus- 
tiques  have  been  invented  for  this  purpose. 

In  these  applications  to  particular  spots,  good  illumination 
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must  be  had  with  the  bead-mirror,  and  the  throat-mirror  when 
necessary,  and  a  speculum  may  be  needed  to  dilate  the  anterior 
nares.  It  is  difficult  to  make  limited  applications  in  the  poste- 
rior nares  and  naso-pharynx,  because  the  palate  muscles  contract 
easily,  push  back  the  mirror,  and,  grasping  the  instrument,  the 
mucous  membrane  gets  well  cauterized  when  it  is  withdrawn. 
To  obviate  this,  pass  a  loop  of  silk  around  the  uvula,  draw  it 
forward,  fasten  the  silk  between  the  patient's  front  teeth,  and  have 
the  patient  breathe  entirely  through  the  nose.  If  this  cannot  be 
endured,  or  is  not  successful  in  keeping  the  palate  away  from  the 
pharynx,  and  one  cannot  guide  a  sheathed  caustic  holder  to  the  spot 
upon  the  index  finger,  the  cotton  wisp  or  sponge  in  the  holder 

Fig.  97. 


Grakqer's  Sponge-Holder. 

must  be  used  with  mild  cauterizing  solutions.  I  have  been 
obliged  to  depend  upon  the  sponge-holder  oftener  than  desirable. 

For  the  sake  of  precaution,  after  applying  a  very  strong  solution 
or  the  solid  caustic,  and  waiting  a  few  minutes,  the  patient  shoald 
gargle  the  throat  and  douche  the  nose  with  the  usual  salt  soIq- 
tion,  in  order  to  neutralize  any  excess  of  silver  nitrate  that  is 
likely  to  flow  down  the  pharynx  and  do  injury  in  its  oouree. 
Spraying  or  syringing  with  the  same  will  suffice,  if  the  other 
measures  are  inoperative. 

Certain  powders  are  sometimes  beneficial  in  ozsena,  but  I  have 
had  too  little  experience  with  them  to  warrant  giving  an  opinion. 
Bismuth  subnitrate,  Boracic  acid,  Cubebs  powder,  Iodoform, 
and  Magnesium  carb.  may  be  snuffed  or  blown  into  the  nose  after 
cleansing  it.  Two  very  convenient  powder  blowers  are  figured. 
They  are  useful  in  this  connection,  and  for  applying  powders  to  a 
suppurating  tympanum. 

A  recent  writer  claims  to  have  cured  several  cases  of  ozena  in 
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twoweeksiWitbsDuff' composed  of  Iodoform  two  partsand  Acacia 
powder  ten  parte,  applied  three  to  six  times  a  day.  Others  praise 
Iodoform,  Mercury,  etc.,  combined  witb  vaselioe  or  cold  cream. 
Dr.  Woakes  recommends  the  use  of  various  kinds  of  medicated 
cotton,  packed  in  the  nasal  fossie. 

Hemorrhage  of  a  mild  d^ree  is  frequent  in  nasal  catarrh,  and 
can  be  arrested  generally  by  the  salt  water  or  one  of  the  astrin- 


Tiemanh'8  Powbeb-blower. 

gent  solutions.  Sometimes  the  bleeding  persiste  in  spite  of  these, 
and  other  remedies  must  be  tried.  The  patient  should  be  assured 
there  is  no  danger,  and  be  kept  quiet  and  calm,  sitting  erect  in  an 
armchair.  If  fainting  occurs,  the  chair  and  patient  can  easily 
be  inclined  backwards  awhile.   When  the  usual  domestic  methods 


SEXTON'a   POWDEE- 

for  arresting  nosebleed  have  not  been  tried,  if  the  flow  is  not 
excessive,  they  may  be  tested.  Hold  the  right  arm  up  [>erpen- 
dicular,  put  a  piece  of  coarse  paper  under  the  tongue,  dash  cold 
water  in  the  face,  and  snuff  it  up  the  nose,  put  a  wet  compreas 
or  a  piece  of  ioe  wrapped  in  a  towel  upon  the  nape  of  the  neck, 
and  hold  ice  in  the  mouth.  These  failing,  press  the  sides  of  the 
nose  firmly  together,  and  apply  pressure  over  the  facial  arteries 
upon  the  superior  maxillaries,  just  outside  the  alee  of  the  nose. 

Should  these  proceedings  fail,  dilate  the  nostrils  with  a  Frankel's 
specnlum,  and  examine  the  illuminated  fossie  for  the  source  of 
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the  hemorrhage.  If  this  is  visible  in  ruptured  or  ulcerated  ves- 
selsy  or  fungous  granulations^  wipe  the  part  clean  and  blow  pow- 
dered tannin  upon  it,  or  apply  a  point  of  nitrate  of  silver. 

I  stopped  immediately  and  permanently  an  obstinate,  recar- 
fent,  and  alarming  hemorrhage  from  granulations,  in  a  case  of 
ozseua,  by  one  application  of  lunar  caustic  to  a  fungoid  excres- 
cence. 

If  the  source  can  only  be  approximately  determined,  stuff  the 
affected  side  firmly  by  a  probe  and  finger  with  non-absorbent  cot- 
ton. An  intelligent  patient  can  materially  assist  in  packing  this 
into  the  crevices  and  crannies  of  the  nose.  Let  the  patient  now 
incline  the  face  a  little  forward  and  await  results.  If  blood 
escapes  by  the  side  of  the  cotton  or  goes  into  the  throat,  remove 
the  cotton,  and  douche  and  syringe  the  nose  thoroughly  with  ioe- 
water.  Hot  water  may  be  tried  instead  of  the  cold  in  ansemic 
persons.  If  this  does  not  succeed,  substitute  a  cold  saturated 
solution  of  tannin  for  the  water,  and  wait.  I  have  great  faith  in 
this;  it  does  not  stain  nor  excite  inflammation,  and  I  have  suc- 
ceeded in  stopping  dangerous  epistaxis  with  it  in  two  cases,  after 
strong  iron  solutions  had  failed.  I  deprecate  the  use  of  iron  soln- 
tions ;  they  stain  everything  with  which  they  come  in  contact, 
and  cause  inflammation  and  much  distress  to  the  patient.  Mou- 
sel's  solution  {Liq.  Ferri  subsulphcUis)  is  usually  employed  in 
this  country,  and  may  be  sprayed,  syringed  or  douched  into  the 
nose  in  various  dilutions.  One  teaspoonful  to  ao  ouDce  of  water 
should  be  tried  at  first,  and  then  if  necessary  the  strength  may 
be  increased  until  equal  parts  are  used.  Tincture  of  iron  {Tr. 
Ferri  chhridi)  and  water,  equal  parts,  is  highly  praised,  and  has 
the  advantage  of  being  easily  procured. 

A  pledget  of  lint  wet  with  spirits  of  turpentine  and  introduced 
into  the  nose  has  arrested  epistaxis  after  many  other  methods  have 
failed.  Rolls  of  cotton  or  linen,  moistened  with  water,  rolled  in 
tannin,  and  packed  into  the  nose,  have  been  very  effectual  in 
some  cases. 

During  this  active  local  treatment,  there  may  be  opportunity 
and  necessity  for  internal  medication.  Vascular  excitement  and 
tendency  of  blood  to  the  head  require  Aconite,  Belladonna  or 
Veratrum  viride.    Depressed  circulation  and  debility  deooand 
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Ammonium  carb.,  Camphora,  Cinchona,  Digitalis,  Ferrum,  Nux 
vomica,  and  Phosphorus. 

In  rare  instances,  the  hemorrhage  will  continue  in  spite  of 
everything  mentioned,  and  the  anterior  and  posterior  nares  must 
be  plugged.  Make  two  cotton  roller  bandages  an  inch  long  and 
three-quarters  of  an  inch  in  diameter,  and  tie  a  strong  string 
around  the  middle  of  each.  Make  two  smaller  rollers,  but  large 
enough  to  close  the  anterior  nares.  Introduce  Bellocq's  canula 
through  the  one  side  of  the  nose  to  the  pharynx,  push  in  the 
piston,  and  the  knobbed  spring  will  appear  curving  forward  in 
the  mouth. 

Fig.  100. 


6ellocq*s  Canula. 

Secure  the  string  of  one  roller  to  the  hole  in  the  knob,  draw 
in  the  spring,  withdraw  the  canula  and  thread.  Proceed  in  the 
same  manner  with  the  other  side  of  the  nose.  There  will  now 
be  a  string  from  each  nostril,  with  the  other  ends  to  which  the 
rolls  are  attached  hanging  out  of  the  mouth.  Now  pull  upon 
the  strings  from  the  nose,  and  draw  the  rolls  into  the  throat,  and 
then  firmly  into  the  posterior  nares.  Guide  them  in  the  throat 
with  the  index  finger,  so  the  length  will  be  vertical.  To  the 
strings  from  the  nostrils  fasten  the  small  rolls,  so  as  to  make  each 
nasal  fossa  a  closed  cavity. 

It  may  be  necessary  to  plug  only  one  side,  if  the  bleeding  is 
confined  to  it  In  cases  of  doubt,  or  when  the  septum  is  per- 
forated, both  must  be  closed  up.  Remove  the  plugs  in  from  one 
to  three  days,  wash  out  the  clots  and  secretions,  and  apply  car- 
bolized  water  for  a  day  or  two  to  correct  fetor  and  decomposition, 
then  go  on  with  the  usual  treatment  of  the  case. 

Internal  medication  in  chronic  nasal  catarrh  is  an  important 
part  of  the  treatment,  and  should  be  persistently  kept  up  as  long 
as  the  disease  exists.     It  may  be  sufficient  to  effect  a  cure  in  mild 
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and  recent  cases  without  the  aid  of  local  treatment,  but  in  severe 
and  long-standing  ones,  it  will  not  succeed  alone,  and  the  physi- 
cian should  not  delay  to  institute  the  local  treatment  described. 

The  selection  of  the  medicine  is  made  from  a  careful  consider- 
ation of  the  constitutional  and  local  symptoms.  A  great  many 
remedies  are  recommended  for  the  treatment  of  chronic  catarrh, 
which  are  practically  useless  and  consumers  of  valuable  time. 
Half  the  agents  of  the  materia  medica  may  be  neoessarj'  to  treat 
disorders  that  arise  in  the  system  of  a  patient  with  nasal  catarrh; 
but  the  same  necessity  obtains  in  other  patients  without  catarrh, 
and  the  medicines  should  not  therefore  be  classed  under  catarrhal 
remedies. 

A  large  majority  of  the  patients  are  strumous,  a  few  are  syph- 
ilitic, and  the  balance  rheumatic  or  gouty.  These  diathetic  con- 
ditions furnish  bold  indications  for  certain  groups  of  medicines, 
and  from  each  group  may  be  selected  the  one  especially  adapted 
to  the  local  symptoms. 

The  following  list  embraces  most  of  the  medicines,  whose  reli- 
able pathogeneses  and  clinical  histories  show  them  to  be  valuable 
in  this  disease :  Arsenicum  iod.,  Aurum  mur.,  Calcarea  phos., 
Ferrum  iod.,  Hepar  sulph.  calc,  lodinium,  Kali  bichrom.,  Kali 
hydriod.,  Mercurius,  Acid.  NitHcum,  Pulsatilla,  Sanguinaria, 
Silicea,  and  Sulphur. 

Arsenicum  iod,  I  prefer  to  any  other  preparation  of  the  metal 
for  strumous  patients,  with  pale  mucous  membranes,  and  scaly 
eruptions  upon  the  face  or  head.  The  discharge  from  the  nose 
is  rather  watery  and  irritating ;  the  upper  lip  and  nostrils  are 
reddened  and  excoriated ;  the  Schneiderian  membrane  is  relaxed, 
oedematous,  granular,  insensitive  and,  perhaps,  ulcerated.  The 
pharynx  usually  shows  the  granular  or  hypertrophic  changes ; 
there  is  burning  rawness  and  slight  soreness  in  the  throat;  the 
tonsils  are  enlarged  ;  hawking  to  clear  the  throat  is  freqoent ; 
tinnitus  and  pain  in  the  ear  not  infrequent.  The  face  has  a 
muddy  color ;  the  patient  is  weak  and  easily  exhausted ;  fugitive 
pains  in  the  chest,  soreness  at  the  root  of  the  lungs,  and  occa- 
sional hoarseness  show  a  tendency  to  tubercular  deposition.  I 
have  seen  these  symptoms  ameliorated  in  a  wonderful  raanfler  by 
steady  administration  of  this  medicine. 
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Hepar  sulph.  calo,  suits  cases  of  less  active  symptoms,  in  much 
the  same  constitutions.  When  indicated,  the  naso-pharyngeal 
membrane  feels  raw  and  rough,  and  smarts  sharply  during  inspi- 
ration of  wintry  air;  the  discharge' is  muco- purulent,  sometimes 
bloody,  and  not  very  cK)piou8 ;  the  sense  of  smell  is  frequently 
very  acute;  the  nose  becomes  stopped  by  swelling  and  crusts  of 
bad  odor;  the  eyes  are  irritable;  there  is  pain  and  tension  in  the 
frontal  sinuses ;  the  nasal  bones  are  sore  to  the  touch  ;  the  upper 
lip  is  excoriated  and  swollen ;  the  nostrils  and  inside  of  the  nose 
are  often  covered  with  many  layers  of  scab,  which  make  the 
parts  rigid  and  the  passages  impervious ;  the  tonsils  and  submax- 
illary glands  are  indurated  by  chronic  hyperplasia;  the  Eusta- 
chian tubes  are  affected,  as  the  ears  feel  full  and  there  is  rattling 
on  blowing  the  nose ;  ravenous  hunger  alternates  with  indifferent 
appetite,  and  the  patient  presents  a  picture  of  malnutrition  and 
feebleness. 

Kali  bichrom,  is  demanded,  when  there  is  frontal  headache, 
pain  across  the  bridge  of  the  nose,  pressure  and  soreness  of  the 
nasal  bones;  sore  nostrils,  diminished  power  of  smell,  irritability 
of  the  eyes ;  thick,  tenacious,  mucous  discharge,  with  occasional 
crusts  and  blood  ;  considerable  dryness  and  great  soreness  of  the 
naso-pharyngeal  mucous  membrane,  with  chiselled-out  ulcers  here 
and  there ;  ulcers  covered  by  scabs  upon  the  septum,  with  perfo- 
ration or  widespread  destruction  of  the  cartilage;  swelling  of 
the  lymphatic  glands ;  mucous  rattling  in  the  Eustachian  tubes, 
and  tinnitus;  roughness  of  the  throat  with  hoarseness.  The 
remedy  is  lauded  for  its  antisyphilitic  virtues,  but  Kali  hydriod. 
is  probably  more  efficacious.  The  potash  salts  must  be  used 
sparingly  in  aniemia,  as  they  are  very  destructive  to  the  blood 
plasma. 

Aurum  mur,  is  used  in  graver  states  of  ulceration  of  the  mu- 
cous membrane  and  cartilage,  and  in  caries  of  the  nasal  bones 
from  syphilis.  The  discharge  is  greenish-yellow  or  yellow,  con- 
taining dark  particles ;  foul  strings,  crusts,  and  scabs  are  removed 
from  the  anterior  and  posterior  nares ;  respiration  is  often  im- 
peded ;  the  sense  of  smell  is  hypersensitive  or  lost ;  the  nose  is 
.  swollen  both  inside  and  out ;  the  bones  are  very  sensitive  to  pres- 
sure; disease  of  the  lachrymal  apparatus  occurs  from  obstruction 
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of  the  downward  flow  of  tears ;  the  ears  are  affected  by  chronic 
catarrh  or  purulent  disease;  and  the  patient  is  apprehensive  and 
morose.  Why  should  gold  cure  disease  ?  Nothing  in  its  phys- 
ical properties  would  lead  us  to  suppose  it  would.  So  we  might 
say  of  mercury,  zinc,  and  copper,  yet,  experience  has  proved  the 
value  of  all  four  metals  in  disease. 

Mercuriua  may  be  necessary  in  grave  destruction  of  the  nasal 
mucous  membrane,  cartilage  and  bones.  It  suits  milder  cases, 
besides,  when  the  mucous  membrane  is  pale,  gray,  flabby,  ulcer- 
ated and  bleeds  easily,  and  the  nostrils  are  scurfy  and  sore;  the 
nasal  bones  are  tender,  the  Eustachian  tubes  filled  with  mucus; 
the  throat  slimy,  and  the  mucous  discharge  grayish,  fetid,  and 
metallic. 

Add.  NUricum. — It  was  an  old  joke,  that  the  professor  at  the 
University  of  Pennsylvania  related  annually  to  the  class  about 
the  elimination  of  nitric  acid.  He  said  a  country  doctor  gave 
nitric  acid  to  his  patient  so  strong,  that  when  he  blew  his  nose 
the  mucus  burned  holes  in  his  handkerchief.  That^s  a  p^  for 
truth  to  hang  upon.  Nitric  acid  is  required,  when  there  is  copious 
acrid,  bloody  discharge  from  the  nose ;  the  mucous  membrane  is 
raw,  granular  and  ulcerated ;  thick  mucus  streaked  with  blood  is 
blown  from  the  nose  or  hawked  out  of  the  throat ;  false,  easily 
exfoliating  membranes  form  in  the  throat  and  nose ;  the  bones  of 
the  nose  and  face  are  sore ;  the  ears  are  in  a  condition  of  chronic 
catarrh,  and  there  is  deafness  and  occasional  otalgia. 

There  may  be  destructive  ulceration  of  the  cartilages  and  bones 
of  the  nose  from  syphilis  }  and  the  patient  may  be  suffering  from 
the  mercurio-syphilitic  cachexia,  and  be  weak,  peevish  and  de. 
pressed.  In  such  cases,  nitric  acid,  by  furnishing  oxygen  to  the 
system,  stimulates  the  morbid  tissues  to  healthier  action,  tones  up 
the  general  system,  and  aids  in  eliminating  both  the  syphilitic  and 
the  metallic  poisons. 

KcUi  hydriod.  is  not  used  half  enough  in  nasal  catarrh.  In 
good  constitutions,  having  a  rheumatic  or  gouty  diathesis,  it  is 
required  for  nasal  catarrh,  with  alternations  of  acrid  watery  dis- 
charge, and  of  thick  yellow  mucus.  The  mucous  membrane  of 
the  throat  is  usually  in  the  hypertrophic  or  granular  stage;  that 
of  the  nose  is  deep  red,  glistening  and  oedematous ;  nasal  respira- 
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tion  is  alternately  obstructed  and  free ;  the  Eustachian  tubes  and 
ears  are  somewhat  affected  ;  the  patient  is  fond  of  the  table,  and, 
if  a  man,  smokes  and,  perhaps,  drinks  liquors. 

A  man  I  was  treating  for  Bright's  disease,  received  Kali  hy- 
driod,  for  some  weeks,  and  was  cured  of  a  chronic  nasal  catarrh, 
and  obstruction  of  the  right  side  of  the  nose,  which  he  assured  me 
he  had  had  for  twenty-two  years.  The  man's  character  was  such 
as  to  render  his  evidence  perfectly  reliable.  The  remedy  may  be 
used  sparingly  in  struma  with  swollen  glands,  and  will  be  found 
very  efficacious  in  all  syphilitic  cases.  Iodine  is  suitable  to  the 
strumous  and  syphilitic  patients,  but  not  to  the  rheumatic  or 
gouty. 

Pulsatilla  has  been  mentioned,  as  suited  to  mild  cases  of  chronic 
catarrh.  It  is  especially  adapted  to  leuco-phlegmatic  patients, 
with  pale,  atonic,  and  ulcerated  mucous  membrane ;  a  bland  yel- 
lowish-green mucous  discharge  of  ofiPensive  cheesy  odor ;  fulness 
at  the  root  of  the  nose ;  rawness  of  the  throat ;  fulness  of  the 
ears,  and  occasional  tinnitus  with  headache.  In  women,  the  nasal 
catarrh  is  better  during  menstruation,  and  the  discharge  almost 
ceases,  only  to  be  greatly  increased  during  the  interval.  When 
the  discharge  is  profuse,  the  patient  feels  hungry  all  the  time, 
and  will  want  something  to  eat  a  few  minutes  after  finishing  a 
hearty  dinner.  Such  cases  are  greatly  benefited  by  this  medi- 
cine. 

Calearea  phos.  is  probably  the  most  useful  remedy  for  strumous 
cases.  It  combines  the  nourishing  and  alterative  properties  of 
lime,  and  the  nutritive  and  stimulating  proi>erties  of  phosphorus, 
and  may  be  employed  where  the  symptoms  correspond  with 
those  of  Calearea  carb.  and  Phosphorus.  In  many  cases  of 
disease,  where  Calearea  carb.  seems  appropriate,  and,  yet,  there 
exists  a  great  deal  of  anaemia  and  nervous  irritability,  the  phos- 
phate will  do  much  better  than  the  carbonate. 

The  symptoms  calling  for  its  administration  are :  malnutrition 
of  the  osseous  tissues ;  imperfect  digestion ;  frontal  headache ; 
pressure  at  the  root  of  the  nose;  supra-orbital  pain  on  one  or 
both  sides ;  a  mild  mucous  discharge,  mixed  with  crusts  and,  oc- 
casionally, with  blood ;  roughness  of  the  throat ;  downward  pas- 
sage of  scabs  in  the  pharynx ;  more  or  less  obstruction  of  the 
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Eustachian  tubes,  with  tinnitus  and  deafness.  The  nasal  mem- 
brane is  pale,  fungous,  flabby  and  ulcerated ;  the  throat  shows 
the  atrophic  pharyngitis ;  the  palate  is  frequently  relaxed,  and 
the  ears  full  and  ringing. 

Ferrum  iod.  is  a  medicine  applicable  to  the  same  class  of  cases 
as  Calcarea  phos.,  but  more  particularly  indicated,  when  the 
anaemia  is  profound,  and  the  powers  of  digestion  and  assimilation 
are  much  weakened.  There  is  not  a  shadow  of  a  doubt  aboat 
iron  enriching  the  blood,  when  administered  in  small  doses. 

When  the  system  will  not  abstract  iron  from  food,  it  will  re- 
ceive and  retain  it  from  minute  doses,  because  of  some  myste- 
rious tonic  influence  the  metal  seems  to  exert  upon  the  stomach 
and  absorbent  system.  The  iodine  in  this  prepamtion  exercises 
its  usual  alterative  influence  upon  morbid  tissues  and  glandalar 
infiltration,  so  that  the  remedy  is  suited  to  chronic  nasal  catarrh 
in  strumous  persons. 

It  should  be  administered  when  there  is  anaemia,  weakness, 
glandular  enlargement,  roughness  of  the  throat,  hoarseness,  raw 
sore  feeling  in  the  nose,  continuous  thin  mucous  discharge  from 
the  nose  and  throat,  relaxation  and  ulceration  of  the  Schneiderian 
mucous  membrane,  and  the  variable  symptoms  of  the  nasal 
disease. 

Sanguinaria  has  a  limited  range  of  action  in  this  disease,  but 
is  better  for  the  acute  stage.  It  is  said  to  promote  the  absorption 
of  polypus,  but  the  evidence  of  this  power  is  not  voluminous. 

Sulphur  may  be  needed  as  an  intercurrent  remedy,  but  cannot 
be  regarded  as  having  any  specific  action  upon  the  disease'  or  the 
constitutional  state  which  accompanies  it. 

SUicea  has  an  imposing  pathogenesis,  but  it  is  difficult  to  say  bow 
much  is  reliable.  The  symptoms  calling  for  silioea  are :  headache, 
bruised  pain  over  tlie  eyes,  irritation  and  inflammation  of  the 
eyes ;  sneezing,  with  dryness  of  the  nasal  mucous  membrane  or 
an  acrid  corroding  discharge;  occasional  bleeding  of  the  nose; 
pricking  and  soreness  of  the  throat ;  tinnitus,  fulness,  and  pain  in 
the  ears ;  hoarseness,  and  dry  hacking  cough.  I  cannot  recom- 
mend silicea  enthusiastically,  as  it  has  disappointed  me  frequently. 
I  think  some  of  the  other  medicines  mentioned  above  will  prove 
more  satisfactory. 
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Treatment  of  PolypuB. — These  tumors  never  exist  in  the  nose 
or  pharynx  without  some  degree  of  catarrh,  and,  indeed,  are 
generally  preceded  by  it,  so  that  the  proper  medicine  for  the 
catarrh  will  be  the  most  appropriate  for  the  removal  of  the 
polypus.  Calcarea  carb.,  Kali  bichrom.,  Pulsatilla,  Phosphorus, 
Sanguinaria,  Sulphur,  and  Teucrium  are  considered  powerful 
remedies  for  removing  the  excrescences. 

That  internal  medicinal  treatment  has  cured  polypi  seems  to  be 
well  established,  and  in  all  cases  one  may  treat  the  patient  in- 
ternally, while  carrying  on  the  local  treatment  indicated.  When 
means  for  the  speedy  cure  of  polypus  are  at  hand,  I  think  it  would 
be  improper,  to  say  the  least,  to  postpone  their  use  until  a  long 
course  of  internal  medication  has  been  tried. 

In  addition  to  the  cleansing  and  medicated  fluids  employed  for 
the  condition  accompanying  polypoid  tumors,  I  would  advise  the 
application  of  strong  solutions,  and,  even,  crude  substances  di- 
rectly to  the  morbid  growth,  whenever  it  can  be  seen  or  felt. 

The  fluid  applications  should  be  made  with  a  brush  or  a  small 
piece  of  sponge  in  a  holder.  The  handle  should  be  flexible,  so 
it  can  be  bent  to  reach  the  growth  through  the  nostril  or  up  be- 
hind the  palate  as  desired.  In  the  latter  case,  it  will  be  necessary 
to  use  the  throat-mirror  to  direct  the  instrument,  or  to  employ  the 
finger  as  a  guide  for  a  special  instrument. 

I  have  devised  one,  which  I  call  the  Guarded  Sponge-holder ; 
it  terminates  in  a  tiny  cup,  holding  a  small  sponge  attached  to  a 
disk,  that  can  be  projected  and  retracted  at  pleasure  by  a  piston 
working  in  the  hollow  stem. 

The  cup  limits  the  application  to  the  part  touched  by  the 
sponge;  the  sponge  is  pulled  back  into  the  cup  after  its  fluid  is 
squeezed  out  by  the  piston,  and  the  whole  is  withdrawn  without 
medicating  any  other  than  the  part  intended. 

Acetic  acid  [Add,  Aceticum)^  Tincture  of  iron  (2V.  jpbv'i  chlcr.\ 
solution  of  Subsulphate  of  iron  [Liq.  Ferri  subsulph.),  solution  of 
Zinc  sulphate  {Zinei  sulph.  3j»  Ayiia  dest.  f5j),  and  solution  of 
Nitrate  of  silver  (Argent,  nil.  gr.  xl.  Aqua  dest.  fSj)  are  the 
fluids  I  employ  for  polypus  and  the  peculiar  adenoid  tumors  of 
the  naso-pharynx. 

One  must  be  careful  not  to  take  up  too  much  fluid  upon  the 
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instrument,  and  then  drop  it  upon  other  parts  than  those  desired. 
It  is  sufficient  to  apply  one  of  these  to  the  tumor,  twice  or  three 
times  a  week,  and  the  other  local  measures  should  be  carried  on 
as  usual. 

The  hypodermic  syringe  may  be  employed  to  inject  one  of  the 
above  remedies,  preferably  the  Acetic  acid,  when  the  tumor  ifi 
easily  reached ;  there  is  risk  of  causing  embolism  if  the  tumor  is 
very  vascular,  and  the  method  is  not  recommended  in  such  cases. 

Dr.  C.  R.  Upson,  of  Atlanta,  Ga.,  has  invented  a  very  useful 
syringe  for  injecting  and  destroying  tumors  in  the  naso-pharynx 
and  larynx. 

"  It  consists  of  an  ordinary  hypodermic  syringe,  provided  with 
a  long  hollow  needle,  which  is  passed  through  a  silver  canola 
properly  curved  at  its  extremity.     The  outer  surface  of  the  needle, 
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Upson's  Tumor  Syringe. 

a  short  distance  from  its  attachment  to  the  syringe,  has  cut 
upon  its  surface  a  screw-thread,  which  is  fitted  with  a  traverse 
niit,  to  regulate  the  depth  of  puncture  of  the  growth.  Two 
shanks,  with  finger-rests  at  one  end,  are  passed  through  rings  on 
the  side  of  the  syringe,  and  attached  at  their  other  extremity  by 
means  of  set-screws  to  the  canula,  to  enable  the  surgeon  to  operate 
the  instrument  with'  one  hand.  The  flat  wings  at  the  end  of  the 
syringe  serve  as  thumb-rests.  The  tip  of  the  canula  is  made  to 
unscrew,  and  in  its  «place  can  be  fitted  the  fine  spray-jet  which 
accompanies  the  instrument.  With  this  jet,  applications  of  any 
desired  medicament  can  be  made  either  to  the  pharynx  or  larynx. 
*'  The  modus  operandi  of  the  instrument  is  briefly  described. 
First  charge  the  syringe  with  the* desired  quantity  of  the  solution 
to  be  injected — ^say  Acetic  acid,  gtt.  x-xv ;  then  place  the  patient 
in  a  good  light — either  direct  or  reflected — draw  forward  and 
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depress  the  tongue  with  a  proper  instrument,  which  may  be  in- 
trusted to  the  patient  to  hold,  or  the  tip  of  the  tongue  may  be 
covered  with  a  napkin,  drawn  forward,  and  held  out  of  the  way 
by  the  patient.  After  cautioning  the  patient  to  breathe  quietly 
through  the  nose,  introduce  the  rhinoscopic  mirror  below  and  a 
little  back  of  the  palate,  and,  as  soon  as  yon  secure  a  good  image 
of  the  growth  in  the  mirror,  introduce  the  canula  with  the  free 
hand,  project  the  needle  the  desired  depth  into  the  growth,  move 
the  thumb  back  from  its  rest  to  the  piston,  and  slowly  inject  the 
contents  of  the  syringe  into  the  tumor." 

Tannin,  Alumen  exsiccatum,  Cubebs,  Sanguinaria,  and  Teu- 
erium  are  often  used  in  powder,  and  snuffed  in  the  nose  or  blown 
upon  the  excrescence.  The  latter  is  much  the  better  method  of 
procedure,  as  the  substance  can^thus  be  ip  a  measure  limited  to 
the  growth.     A  powder-blower  is  the  best  to  use  for  this  purpose. 

Ascertain  first  that  the  tumor  can  be  reached,  then  take  a  little 
of  the  powder  in  the  tube,  place  its  distal  end  against  the  tumor, 
and  blow  the  powder  out.     It  does  not  matter  whether  you  do 

Fig.  102. 


Nasal  Polypus  Canula. 


this  by  connecting  a  rubber  tube  or  an  air-bag  with  the  blower, 
though  the  latter  is  more  agreeable.  After  such  an  application, 
it  is  best  to  suspend  other  local  treatment  for  a  day  or  two  and 
watch  its  effect. 

When  the  tumor  is  quite  large,  and  local  measures  and  internal 
medication  have  been  fairly  tried  without  success,  surgical  treat- 
ment must  be  essayed. 

The  problem  is  to  remove  mechanically  a  tumor  from  the  nasal 
fossa  or  upper  pharynx.  The  usual  methods  are  by  ligature  and 
by  forceps.  Whenever  the  polypus  is  within  reach,  and  of  such 
a  shape  that  a  ligature  can  be  thrown  around  it,  I  prefer  the  cord 
or  wire  to  the  forceps. 

In  applying  a  ligature,  a  great  deal  of  patience  and  manoen- 
vering  is  often  necessary.    In  some  cases,  the  wire  loop  of  the  Wilde- 
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Blake  snare  or  of  the  nasal  polypus  canula  can  be  slipped  over 
the  growth  and  the  thing  cut  ofF  in  a  trice. 

In  others,  a  silk  or  wire  ligature  must  be  passed  around  the 
tumor  by  the  aid  of  probe,  forceps,  aneurism  needle  or  Bellooq's 
canula.  One  must  look,  and  work,  and  poke  carefully,  in  order 
to  be  successful. 

When  the  ligature  is  once  around,  it  should  be  pushed  near 
the  pedicle,  drawn  tight,  and  twisted  and  pulled  until  the  growth 
comes  away.  It  is  not  agreeable  to  tie  and  leave  it  in  position 
until  sloughing  occurs.  Hemorrhage  is  usually  slight,  and  easily 
controlled  by  cold  water  or  an  astringent. 

Some  years  ago,  I  had  a  large  pyriform  polypus  to  remove 
from  the  posterior  nares.  The  growth  sprang  from  the  sphenoidal 
region,  and  hung  down  into  the.  naso-pharynx.  I  failed  to  pass 
a  loop  around  it,  and  nipped  it  with  forceps  so  that  it  bled  pro- 
fusely. I  did  not  like  that  nor  the  prospect  of  abundant  hemor- 
rhage in  the  region,  so  I  worked  away  with  a  ligature.  Finally 
I  passed  Bellocq's  instrument  upon  the  outer  side  of  the  tumor, 
and  drew  a  string  through  the  nose ;  then  having  reintroduced 
the  instrument,  I  succeeded  by  turning  the  beak  of  the  canula 
around  the  vomer  in  getting  another  cord  through  the  same  meatus 
inside  the  morbid  growth.  I  knotted  the  two  cords  from  the 
mouth  together,  drew  the  loop  backward  and  upward  by  pulling 
upon  the  other  ends,  and  slipped  it  over  the  tumor.  Then  I 
twisted  the  cords  together  hard,  pulled  moderately,  and  had  the 
satisfaction  of  drawing  a  rather  firm  raucous  polypus  out  of  the 
nose. 

Many  surgeons  prefer  to  use  the  forceps  for  the  removal  of 
cysts  and  polypi,  and  this  is  the  speediest  and  most  brilliant 
method  of  operating.  The  patient  should  be  seated  in  a  good 
direct  or  reflected  light  with  the  head  thrown  a  little  back  against 
a  firm  support.  In  operating  through  the  throat,  a  slip-nooee 
should  be  put  around  the  uvula,  the  soft  palate  drawn  forward 
by  it,  the  string  fastened  between  the  front  teeth,  and  a  cork 
placed  between  the  jaws  to  keep  them  open.  Removal  of  a  piece 
of  the  inferior  turbinated  bone  and  fi  projecting  side  of  the  septum 
has  been  advised.  The  patient  should  be  required  during  the 
operation  to  breathe  through  the  nose  if  possible.     This  will  give 


TRBATMBNT    OF    POLTPUS. 


405 


more  room  to  work.     The  throat-mirror  and  index  finger  are 
used  to  guide  the  forceps  when  operating  behind  the  palate.      * 


Fig.  103. 


Sim  rock's  Forceps. 


The  location  of  the  tumor  having  been  ascertained^  a  pair  of 
properly  shaped  forcepsshould  be  introduced  into  the  nasal  meatus, 


Fig.  104. 


TiEM Ann's  Flkxible  Throat  Forceps. 

the  nostril  of  which  is  dilated  by  a  speculum,  or  else  up  behind  the 
palate ;  the  growth  should  be  seized  firmly,  twisted  as  much  as 
possible  with  the  instrument,  torn  off,  and  removed. 

Fig.  105. 


Fauvbl's  Forceps. 


Various  shaped  instruments  are  necessary  to  meet  the  require- 
ments of  all  cases^  but  the  most  generally  useful  is  Simrock's 
forceps. 
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These  are  angular  at.  the  junction  of  the  blades  and  handles, 
and  have  fenestrated,  serrated  blades. 

FauvePs  polypus  forceps  are  strongly  curved  and  adapted  to 
both  naso*pharynx  and  larynx. 

Fig.  106. 


a.TICMANN-CO. 


NoYE8*H  Polypus  Forceps. 

After  the  tumor  has  been  removed  as  thoroughly  as  possible, 
control  the  bleeding  by  gargling,  syringing,  and  douching  with 
cold  water  or  astringents  when  necessary,  and  continue  the  treat- 
ment proper  for  the  diseased  mucous  membrane. 

For  the  surgical  treatment  of  severe  or  complicated  cases,  the 
reader  must  refer  to  works  upon  general  surgery.  Dr.  Helmuth 
has  a  full  exposition  of  the  subject  in  his  System  of  Surgery,  and 
gives  an  excellent  resume  of  an  operation  for  resection  of  the 
nose  for  the  removal  of  polypus. 

Treatment  of  Adenoid  Tumors. — These  growths  in  the  naso- 
pharynx are  treated  much  the  same  as  polypi,  for  which  they  are 
generally  mistaken.  Having  made  out  the  size,  shape,  color, 
consistency,  position,  and  attachment  of  the  morbid  growths  by 
palpation  and  inspection  with  the  mirror,  the  condition  of  the  mu- 
cous membrane  of  the  choanse  should  be  observed,  and  the  treat- 
ment determined.  The  medicines  used  for  polypus,  and  some  of 
those  under  chronic  nasal  catarrh  should  be  studied,  and  those 
indicated  tried  awhile.  They  will  probably  prove  useless,  and 
local  treatment  must  be  adopted  to  effect  a  cure. 

When  the  tumors  are  flat,  sessile,  rather  smooth,  and  numer- 
ous, they  must  be  treated  by  astringents  and  escharotics,  as  at- 
tempts to  remove  them  by  instruments  would  injure  the  mucous 
membrane  and  cause  unfortunate  cicatrices. 

The  nasal  douche,  post-nasal  syringe,  and  atomizer,  with 
the  solutions  of  salt,  muriate  of  ammonium  or  chlorate  of  potas- 
sium should  be  used  daily  to  cleanse  the  parts  from  the  morbid 
discharge  generally  present ;  then  a  solution  of  Zinc  sulphate  gr. 
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XXX,  of  Silver  nitrate  gr.  xx,  or  a  dilution  of  tincture  of  Chloride 
of  iron,  f3j,  to  fSj  of  water,  should  be  sprayed  into  the  pharyngeal 
vault  upon  the  tumors  every  day,  and  a  gargle  of  an  even  tea- 
spoonful  of  salt  to  a  pint  of  water  used  soon  afterwards. 

Twicse  a  week  the  morbid  growths  should  be  touched  with  a 
brush  or  the  sponge  in  its  holder,  wet  with  Silver  nitrate  gr.  xl 
in  distilled  water  f5j,  or  with  the  pure  tincture  of  Chloride  of 
iron,  and  after  waiting  five  minutes  for  the  remedy  to  act,  a 
saltwater  gargling  and  syringing  or  douching  must  be  had  to 
limit  extension  of  the  active  agent  employed. 

If  these  measures  with  hygienic  regulations  and  internal  medi- 
cines do  not  make  the  adenoid  hypertrophy  diminish,  and  give 
signs  of  disappearing  in  a  few  weeks,  it  would  be  proper  to  apply 
pure  lunar  caustic  to  the  outgrowths. 

A  silver  probe  bent  to  the  desired  degree  should  be  dipped  in 
fused  pure  nitrate  of  silver  and  cooled.  Then  the  uvula  should 
be  drawn  forward  and  fastened,  the  patient  instructed  to  breathe 
through  the  nose,  the  tongue  held  down,  the  throat-mirror  warmed 
and  introduced,  the  probe  carried  into  proper  position  as  seen  in 
the  illuminated  mirror,  and  its  caustic  rubbed  briskly  upon  the 
tumors.  It  is  important  to  use  a  gargle  and  douche  of  salt  water 
five  minutes  after  this  application,  as  the  caustic  dissolves  in  the 
mucous  discharge  about  it,  and,  unless  neutralized,  will  rundown 
the  pharynx  and  excite  inflammation  in  it,  the  oesophagus,  and, 
perhaps,  the  larynx.  In  the  intervals  between  the  caustic  appli- 
cations, the  same  cleansing  and  astringent  treat^ient  should  be 
followed  as  described  above. 

When  the  tumors  are  nodular,  pedunculated,  pyriform  or 
rough  and  jagged  like  the  comb  of  the  cock,  and  astringent  and 
caustic  treatment  does  not  remove  them,  it  will  be  necessary  to 
resort  to  Upson's  injecting,  to  ligation,  crushing,  and  twisting  ofl 
with  forceps,  or  to  ablation  with  cutting  instruments. 

Large  tumors  may  be  injected  with  acetic  acid  by  Upson's  sy- 
ringe. The  ligature  and  snare  are  seldom  applicable,  and  their 
use  requires  no  description  beyond  that  given  under  the  treat- 
ment of  polypi.  Forceps  of  proper  shape  guided  by  the  finger 
or  mirror  may  be  passed  through  the  nasal  meatus  or  up  behind 
the  palate,  and  a  tumor  seized  and  twisted  out  of  the  pharyn- 
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geal  vault,  or  crushed  so  that  it  will  slough  away ;  but  the 
operation  is  difficult  unless  the  excrescence  is  quite  large  and  easily 
reached. 

A  cutting  instrument  is  generally  necessary.  Lcewenberg  re- 
commends a  suitably  curved  curette,  with  which  the  tumors  can 
frequently  be  scraped  away.  The  use,  however,  is  difficult,  and 
he  prefers  a  cutting  forceps  of  his  own  invention.  I  translate 
his  description  of  the  instrument  and  his  method  of  using  it. 

Fio.  107. 


IXEWENBEKO'S  CuRVBD' CUTTING  FOBCEFS. 


'^  It  is  a  forceps  terminated  by  two  cutting  blades  of  which 
the  sharp  edges  are  applied  against  each  other  when  the  instra- 
nient  is  closed.    It  possesses  a  double  curvature  in  S.    The  joiot 


Fig.  108. 


L(EWENBERG*8  ANGULAR  CUTTING  FORCEPS. 

is  placed  near  the  bite  in  order  to  preserve  a  great  length  of 
branches,  which  gives  a  powerful  leverage  and  permits  easy  cut- 
ting. The  beaks  cut  by  closing.  They  are  slightly  rounded  ana 
excavated  on  their  inner  face. 

"This  is  how  we  employ  our  instrument:  Guided  by  the  rh»- 
noscopic  mirror  or  by  the  left  index  finger,  one  introduces  the 
forceps  closed,  then  one  opens  them  and  cuts  the  vegetation  the 
nearest  possible  to  its  base. 

"A  single  cut  is  sufficient  for  a  slender  pedicle  or  the  base  of 
a  sessile  vegetation  of  small  dimensions ;  the  voluminous  tumois 
demand  naturally  more  cuts  of  the  instrument.  It  is  the  same  for 
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the  true  polypi,  that  one  can  operate  upon  equally  well  by  means 
of  our  instrument/'  * 

There  is  always  more  or  less  hemorrhage  after  instrumental 
removal  of  these  tumors,  and  a  cold  water  or  astringent  douche 
or  injection  must  be  employed.  In  severe  cases,  tannin  or  pow- 
dered alum  may  be  blown  upon  the  bleeding  surface,  or  a  large 
moist  compress  rolled  in  either  might  be  held  against  the  vault 
of  the  pharynx  by  a  string  passed  through  the  nose. 

When  the  adenoid  tumors  or  polypi  prevent  respiration 
through  the  nose  after  the  passages  are  cleared,  the  Eustachian 
tubes  and  middle  ear  must  be  opened,  and  the  mucus  driven  out 
by  repeated  strong  inflations  with  the  air-bag.  The  same  system 
of  cleansing  the  pharynx  and  making  topical  applications  suit- 
able to  the  morbid  conditions  must  be  continued,  according  1;o 
principles  already  laid  down. 

Treatment  of  Enlarged  Tonsils. — This  is  generally  associated 
with  that  of  chronic  pharyngitis,  but  I  think  it  better  to  keep 
the  affections  distinct. 

Hypertrophy  of  the  tonsil  is  easily  cured  in  children,  is  said 
to  disappear  spontaneously  with  the  advent  of  puberty,  but  is 
refractory  in  adults. 

Glandular  hypertrophy  indicates  debility,  and  every  means 
ought  to  be  used  to  improve  the  general  health  of  the  patient. 
The  throat  should  be  gargled  every  morning  and  evening  with  a 
solution  of  an  even  teaspoonful  of  common  salt  in  a  pint  of 
water.  If  the  patient  is  too  small  to  gargle,  the  solution  may 
be  applied  to  the  throat  with  an  atomizer.  When  the  tonsils  are 
red,  tender,  and  ulcerated,  a  solution  of  chlorate  of  potassium, 
gr.  xvi  in  an  ounce  of  water,  will  prove  much  more  efficient 
than  the  salt,  and  may  be  sprayed  upon  the  glands  three  or  four 
times  daily.  Another  topical  application  of  decided  value  is  tar 
tincture,  f  3j  in  an  ounce  of  water,  used  in  the  same  manner.  A 
solution  of  nitrate  of  silver,  gr.  xx  in  an  ounce  of  distilled  water, 
applied  to  the  tonsils  by  a  brush  or  tufl  of  cotton  on  the  holder, 

*  Lea  Tumears  Ad^noi'deR  du  Pharynx  Nasal ;  hear  Influence  8ur  F Audi- 
tion, la  Respiration  et  la  Phonation,  Leur  Traitement.  Par  Le  Dr.  B.  Loew- 
enberg  ;  V.  Adrien  Delahaye  et  Cie.  Libraires-Editeurs,  Place  de  r£xx)le  de 
M6decine,  Paris,  1879. 
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every  other  day  for  many  weeks,  will  cause  a  diminution  in  size. 
The  tongue  should  be  held  down  for  a  few  minutes,  and  theD  a 
salt  solution  applied  to  neutralize  and  limit  the  action  of  the 
remedy.  Equal  parts  of  glycerine  and  tincture  of  iodine  or  of 
glycerine  and  tincture  of  the  chloride  of  iron,  applied  in  the 
same  manner,  are  as  efficient  and  rather  more  agreeable  to  the 
patient  and  physician  than  the  silver  solution.  A  short  time 
after  the  application  the  mouth  should  be  rinsed  with  water. 

A  recent  writer  asserts,  that  enlarged  tonsils  may  be  caused  to 
undergo  shrinking  by  applying  to  them  every  day  or  two  crade 
bicarbonate  of  sodium. 

Another  method  of  inducing  retrograde  metamorphosis  is  to 
inject  iodine  into  the  gland.  This  is  the  most  effectual  way  of 
shrinking  an  enlarged  tonsil,  and  may  be  tried  before  resorting 
to  ablation.  Mix  five  parts  of  tincture  of  iodine  with  fifteen  of 
alcohol,  draw  three  or  four  drops  into  a  hypodermic  or  the  Upeon 
syringe,  push  the  syringe  needle  half  an  inch  into  the  tonsil,  then 
withdraw  one-fourth  of  an  inch,  and  inject  the  contents  into  the 
tissue.  Three  or  four  injections  in  a  month  will  be  sufficient, 
and  improvement  may  be  confidently  expected  except  in  the 
oldest  and  worst  cases. 

The  administration  of  medicines  should  commence  with  the 
gargling  and  spraying,  and  the  silver  or  iodine  ought  not  to  be 
resorted  to  until  the  internal  remedies  have  had  a  fair  chance  to 
cure,  and  have  failed.  Two  or  three  months  treatment  will  show 
whether  the  tonsillar  disease  is  yielding  to  the  secret  and  insid- 
ious action  of  the  internal  agent. 

Sulphur  is  recommended  for  recent  hypertrophy,  when  the 
tonsil  is  swollen  by  the  remains  of  inflammatory  exudation,  rather 
than  by  hypertrophy  of  the  proper  tissue  elements. 

Mercurius  is  more  valuable  than  Sulphur  in  this  same  condi- 
tion, especially,  in  young  subjects,  and  should  be  given  for  a  time 
in  the  early  treatment  of  all  but  the  old  cases. 

Baryta  carb.  is  highly  praised  by  authors,  for  patients  with  a 
tendency  to  acute  exacerbations  of  tonsillitis,  considerable  hard- 
ness of  the  gland,  and  paresis  of  the  throat  muscles.  I  believe 
its  virtues  are  very  much  overestimated. 

Calcarea  phoa.  has  a  decidedly  beneficial  action  upon  enlarged 
tonsils,  as  upon  swollen  glands  elsewhere.     It  is  indicated  when 


TREATMENT   OF   ENLARGED   TONSILS.  411 

the  gland  is  large,  pale,  flabby  aud,  perhaps,  ulcerated  in  places. 
In  all  strumous  cases  in  young  persons,  a  course  of  Phosphate  of 
lime  diminishes  glandular  hypertrophy  and  improves  the  general 
health  in  a  surprismg  manner. 

Calcarea  iod.  is  a  valuable  medicine  for  hypertrophied  tonsils, 
when  they  form  red,  nodular  tumors  of  considerable  hardness, 
and  there  is  much  catarrh  of  the  throat,  with  frequent  attacks  of 
hoarseness. 

When  local  measures  and  internal  medication  have  had  a  fair 
trial,  and  have  failed  to  diminish  tonsillar  hypertrophy  to  a  size 
consistent  with  comfort  and  health ;  when  one  or  both  of  the 
tonsils  is  quite  large,  very  firm,  and  a  serious  obstacle  to  the 
physiological  action  of  the  throat,  then  a  surgical  operation  is 
demanded. 

It  is  not  necessary  to  remove  the  whole  tonsil.  Experience 
has  proved,  that  if  a  liberal  slice  be  taken  from  the  gland,  the  re- 
mainder will  shrivel  and  shrink  to  a  moderate  size.  The  patient 
should  be  seated  erect  in  a  good  light,  the  mouth  held  wide  open 
by  a  cork  between  the  molar  teeth  of  one  side,  and  the  tongue 
held  down  by  a  depressor.  Then  pass  Fahnestock's  tonsillotome 
back  to  the  tonsil ;  carry  its  ring  over  the  gland  until  as  much  is 
through  as  it  is  considered  desirable  to  cut  off;  push  the  sharp 
retainer  through  the  tonsil;  draw  the  circular  knife  outwards, 
and  remove  the  instrument.  The  piece  removed  will  be  spitted 
upon  the  retainer.  The  pain  from  the  procedure  is  very  little, 
and  children  bear  it  very  well. 

Fig.  109. 


FaHKESTOCK'S  TONSILLOTOMIC. 

There  are  two  movements  connected  with  the  instrumental 
manipulation,  pushing  in  the  retaining  needle,  and  drawing  back 
the  annular  knife.  To  simplify  the  manoeuvre.  Billing's  tonsil- 
lotome was  invented.  It  consists  of  a  pair  of  rake-tooth  forceps, 
placed  over  the  oval  opening  for  the  amygdala.     A  chisel-like 
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kuife  slides  lengthwise  of  the  oval^  between  the  claws  and  the 
body  of  the  instrument. 

The  first  two  fingers  are  passed  into  side  rings  upon  the  body, 
and  the  thumb  into  the  ring  upon  the  proxitnal  end.  The  in- 
strument is  applied  with  the  claws  inwards;  enough  tonsil  is 
worked  through  the  oval ;  the  instrument  is  held  steadily,  and 
the  thumb  pushes  the  chisel  blade  backwards  and  home.  This 
movement  causes  the  claws  to  grasp  the  tonsil,  and  drag  it  through 
somewhat,  so  that  the  chisel  knife  cuts  it  off  with  a  slope  out- 
ward and  backward,  corresponding  with  the  natural  outline  of 
the  throat  in  this  part.  Thus  one  movement  secures  and  removes 
the  piece  of  tonsil,  and  fashions  the  remainder;  the  instrument 
is,  therefore,  preferable  to  Fahnestock's. 

Fig.  110. 


Billing's  Tonstllotome. 

The  hemorrhage  from  the  operation  is  generally  slight  and 
easily  arrested  by  a  gargle  of  cold  water ;  or,  in  case  of  necessity, 
by  a  solution  of  tannin.  When  it  continues  notwithstanding 
these,  a  tuft  of  absorbent  cotton  or  a  camel-hair  brush  should  be 
dipped  in  iron  tincture  or  a  xx  gr.  solution  of  nitrate  of  silver, 
and  the  cut  surface  painted  freely. 

Dr.  Seller  says,  **'  I  am  in  the  habit  of  always  painting  the  cut 
surface  with  nitrate  of  silver  solution,  since  it  seems  to  start  the 
process  of  repair  at  once,  and  at  the  same  time  protects  the  wound 
from  the  influence  of  the  air."* 

In  very  rare  cases,  it  may  be  necessary  to  make  pressure  upon 
the  cut  surface  with  the  finger,  or,  even,  to  twist  the  open  end  of 
a  rigid  vessel  to  arrest  obstinate  hemorrhage. 

There  is  no  danger  in  removing  a  piece  of  the  tonsil,  if  the 
instruments  are  used  according  to  directions.  The  carotid  artery 
ascends  just  outside  the  tonsil,  and  a  very  deep  cut  or  an  attempt 
to  operate  with  a  tenaculum  and  bistoury  might  be  dangerous. 

*  Hand-Book  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat  9oa 
Nasal  Cavities.  By  Carl  Seller,  M.D.,  etc.  H.  C.  Lea  &  Co.,  PhUadeIphi*i 
1879,  p.  116. 
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The  wound  glazes  over  soon  and  heals  generally  within  a  week, 
during  which  time  the  patient  should  take  fluid  and  soft  food, 
and  abstain  from  irritants.  Medicines  may  be  given  according 
to  any  special  indications  present. 

Treaiment  of  Chronic  Pharyngitis, — This  must  be  general  for 
all  varieties,  including  every  hygienic  measure  for  improving 
the  health  of  the  patient;  and  special,  including  local  and  inter- 
nal remedies  for  the  three  phases  of  the  disease  which  I  have 
presented.  The  disease  ipay  be  cured ;  but,  failing  in  curing,  it 
may  be  so  greatly  diminished,  that  no  discomfort  or  injury  will 
be  experienced  through  life.  Nearly  every  one  in  the  temperate 
zone  has  some  pharyngitis.  Until  it  reaches  a  certain  grade  it 
does  little  harm.     It  must  be  kept  within  narrow  limits. 

The  subject  of  chronic  f)haryngitis  ought  to  live  in  a  dry  cli- 
mate, preferably  upon  high  ground,  in  a  well- ventilated  and 
properly  heated  dwelling.  He  should  keep  the  skin  active  by 
frequent  baths }  bathe  the  neck  every  morning  and  evening  in  cold 
water,  and  rub  dry  with  a  crash  towel ;  wear  merino  underclothes 
in  summer,  and  flannel  in  winter;  avoid  drafts  and  needless  ex- 
posure to  bad  weather,  and  take  proper  exercise  in  the  open  air 
daily. 

Respiration  should  be  through  the  nose  when  possible;  the 
mouth  ought  to  b^  kept  closed  the  most  of  the  time,  especially, 
in  foul,  dusty  or  cold  air ;  the  swallowing  of  very  hot  and  very 
cold  things  at  the  same  meal  must  be  forbidden ;  good  plain  food 
only  should  be  permitted ;  spices,  strong  liquors  and  tobacco  are 
very  irritating  to  the  throat  and  should  be  avoided ;  and  using  the 
voice  in  either  singing  or  speaking  reduced  to  a  minimum.  It 
is  beneficial  for  every  person  afilicted  with  pharyngitis  to  gargle 
thoroughly  every  time  he  takes  a  drink  of  water.  This  removes 
superfluous  mucus,  cools  and  stimulates  the  mucous  membrane, 
and  improves  the  state  of  the  throat  and  Eustachian  tubes  by  the 
muscular  action  that  ensues. 

The  Eustachian  tubes  and  middle  ears  ought  to  be  inflated  by 
the  air-bag  or  Valsalvian  method,  as  often  as  the  symptoms  of 
fulness,  r^Ies,  and  tinnitus  indicate  obstruction  to  the  entrance  of 
air.     The  frequency  of  the  demand  will  vary  from  once  or  twice 
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a  day,  to  once  or  twice  a  week,  according  to  the  extent  and  se- 
verity of  the  disease. 

Treaiment  of  Hypertrophie  PharyngUia  includes  other  gargles 
besides  cold  water.  An  even  teaspoonful  of  salt  to  a  pint  of  water 
is  one  of  the  best.  It  should  be  used  as  agargle  the  first  thing  in  the 
morning  and  the  last  thing  at  night,  and  continued  many  weeks, 
or  until  the  pharyngitis  is  altered  in  character  or  cured.  Chlo- 
rate of  potassium  in  the  same  proportion  is  better  than  the  salt, 
if  there  is  much  sensitiveness.  The  pharynx  should  be  sprayed 
daily  with  tar-water  {IV.  Picis  Uq.  f  3j,  Aqua  fSj),  and  the  atom- 
izing tube  must  be  passed  deeply  into  the  throat,  and  through 
each  nostril,  in  order  to  reach  all  parts  of  the  vault 

If  the  condition  of  the  mucous  membrane  does  not  improve 
in  time  under  these  topical  applications  and  the  internal  medica- 
tion, a  solution  of  sulpiiate  of  zinc  {Zinoi  auUph.  gr.  x.  Aqua  ded. 
f  5j)  should  be  substituted  for  the  tar-water,  and  the  treatment 
continued.  This  failing,  nitrate  of  silver  solution  {A^yenL  nU. 
gr.  X,  Aqua  f  5j)  should  in  turn  replace  the  zinc,  and  care  be  taken 
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Uvula  »Scissors. 


to  limit  the  application  to  the  diseased  parts,  and  not  to  stain 
normal  tissues  or  the  clothes.  It  is  well  soon  afterwards  to  have 
the  throat  gargled  with  salt  water,  in  order  to  prevent  the  silver 
getting  down  the  oesophagus  and  into  the  mouth. 

If  there  is  swelling  about  the  Eustachian  tubes,  the  silver  so- 
lution may  be  ai)plied  with  a  throat-brush  or  sponge  in  holder, 
and  a  drop  or  two  of  this  or  some  other  agent  can  be  injected 
through  the  catheter.  Inflation  with  the  air-bag  should  not  be 
forgotten  in  case  of  obstruction  to  the  entrance  of  air  to  the 
tympanum. 

When  the  uvula  is  elongated  so  that  it  rests  upon  the  base  of 
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the  tongae  and  causes  frequent  coughing  and  gagging,  if  it  does 
not  retract  under  the  zinc  or  silver  applications,  it  should  be 
seized  and  its  oedematous  point  cut  off  with  the  uvula  scissors. 
The  latter  have  the  handles  hent  so  the  hand  will  not  obstruct 
the  sight,  and  beneath  the  blades,  a  rake-tooth  forceps  is  attached 
which  seizes  the  amputated  piece. 

CcUcarea  phos.  is  the  best  medicine  for  hypertrophic  phar- 
yngitis, in  young  persons  of  strumous  or  lymphatic  constitutions, 
especially,  when  the  tonsils  are  enlarged  and  the  ear  affected. 
Under  its  continuous  administration,  and  daily  spraying  with  the 
tar-water,  I  have  seen  the  mucous  lining  of  the  throat  become 
lighter  and  thinner,  and  the  glands  much  diminished  in  volume. 

Ferrum  iod.  is  a  most  valuable  agent  for  the  same  class  of  pa- 
tients, when  lymphatic  glands  harden  a  little,  and  ansemia  and 
debility  are  noticeable.  A  few  drops  should  be  given  in  water 
after  meals,  in  order  to  avoid  any  unpleasant  stomach  sensations. 

Mercurivs  is  very  useful,  when  the  gums  and  tongue  are  flabby 
and  softened;  the  tongue  is  coated  at  the  base;  a  thick  sticky 
secretion  clings  in  the  throat;  there  are,  perhaps,  spots  of  ulcera- 
tion; the  tonsils  are  enlarged  and  submaxillary  glands  swollen; 
the  appetite  and  digestion  are  impaired ;  the  taste  and  breath  are 
foul,  and  the  patient  is  in  bad  health.  It  is  frequently  indicated 
in  the  early  stages  of  a  case,  when  there  is  tinnitus  and  tubal  ob- 
struction, but  other  medicines  suit  later  stages  better.  I  give 
usually  the  Mercurius  sol.  in  powders  or  Mercurius  corros.  dis- 
solved in  water.  Merc,  iod  is  preferable,  if  there  is  suspicion  of 
syphilis. 

Kali  hydriod,  is  a  capital  remedy  for  hypertrophic  pharyngitis, 
in  stout  plethoric  persons,  who  are  bona  vivanta  and  do  not  curb 
their  epicurean  desires.  Sometimes  there  is  a  persistent  soreness  of 
the  throat,  and  moist  mucous  r&les  in  the  tubes  and  ears,  connected 
with  the  congestion  and  hypertrophy,  which  is  supposed  to  de- 
pend upon  a  rheumatic  or  gouty  diathesis.  There  may  be  stiff- 
ness of  some  of  the  joints,  and  dull  pain  in  the  muscles.  In 
such  cas^,  the  potash  salt  is  very  efficient  in  removing  the  general 
morbid  symptoms,  and  curing  the  pharyngitis. 

Nux  vomica  is  indicated,  when  the  appetite  and  digestion  are 
poor;  the  throat  is  full  and  slimy ;  there  is  decided  tinnitus  and 
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occasional  otalgia ;  mucus  clings  to  the  posterior  wall  of  the  palate 
and  pharynx,  causing  frequent  hawking  and  gagging,  and  the 
patient  may  have  been  in  the  habit  of  using  liquors  or  tobacco  in 
excess. 

TrecUment  of  Atrophio  Pharyngitis  differs  from  the  hypertro- 
phic considerably.  The  usual  salt  gargle  agrees  very  well  with 
some  patients,  but  is  too  irritating  and  drying  for  others.  If 
the  mucous  membrane  is  humid  and  the  secretion  active,  it 
will  prove  beneficial.  When  there  is  only  a  moderate  secretion 
of  mucus,  and  the  mucous  membrane  is  here  and  there  dry 
and  glazed,  a  glycerine  gargle  {Glyeerinum  f .5j,  Aqua  fSij)  is 
far  preferable,  and  barring  a  little  smarting,  is  exceedingly  pleas- 
ant to  tlie  patient.  It  is  well  for  the  physician  to  spray  the 
pharynx  with  the  same  mixture  for  awhile,  until  it  becomes  evi- 
dent other  topical  remedies  are  necessary.  It  may  be  employed 
until  the  mucous  membrane  takes  on  a  different  action  and  re- 
mains moist,  and  then  the  tar-water  should  be  used  in  alternatioQ 
with  or  instead  of  it.  This  agent  stimulates  and  tones  up  the 
membrane,  and  cleans  and  favors  the  healing  of  ulcerations. 

Another  spray  that  is  of  decided  benefit  in  some  cases,  is  a 
solution  of  tannin  in  glycerine  and  water  {Acid.  Umnicum  gr.  x, 
Olycerinum  5ij,  Aqtia  f  3vi). 

Relaxed  tissues,  dilated  vessels,  oedema  of  the  uvula,  and 
spots  of  gray  ulceration  demand  this  remedy. 

In  cases  with  weakness  and  paresis  of  the  throat  muscles,  when 
the  tar  seems  to  have  exhausted  its  power,  a  cinchona  spray  {Tr. 
(Xnchonce  f5j,  A(pia  fSj)  is  sometimes  wonderfully  efficient.  It 
improves  the  condition  of  the  mucous  membrane,  and  being  ab- 
sorbed promotes  the  nutrition  and  force  of  the  muscles. 

It  may  be  necessary  to  treat  congested,  granular  or  ulcerated 
portions  of  the  pharynx  to  brushings  of  nitrate  of  silver.  I  do 
not  recommend  the  use  of  this  agent  freely  in  atrophic  pharyn- 
gitis. It  is  better  to  apply  a  twenty-grain  solution  by  brush, 
cotton  or  sponge  to  the  particular  parts  needing  it,  taking  care 
not  to  let  a  useless  surplus  run  upon  other  parts  of  difierent 
pathological  nature.  Thus  coarse  granulations,  spongy  conges- 
tions, and  ulcerated  places,  which  resist  the  gargling,  spraying, 
and  constitutional  treatment,  will  often  require  mild  cauterization 
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with  silver  nitrate.  The  salt  safety  gargle  ought  to  be  used  a  few 
minutes  after  applying  the  silver^  and  then  the  usual  course  of 
treatment  continued  until  other  measures  are  necessary.  It  may 
be  advisable  to  amputate  the  uvula,  and  to  inflate  the  middle  ear 
often. 

Arsenicum  iod.  is  one  of  the  most  searching,  deep-acting,  and 
efficient  remedies  for  this  kind  of  pharyngitis.  Arsenic  is  an 
alterative  tonic,  and  iodine  an  alterative  absorbent,  and  the  ele- 
ments combined  retain  their  power  little  changed. 

Calcarea  iod.  is  a  nutritive  alterative  of  great  value  in  this 
disease,  es|)ecially  in  children  with  rachitis  and  other  strumous 
disorders.  Lime  is  an  essential  element  in  the  tissues,  and  the 
assimilating  power  for  it  seems  to  be  deficient  in  scrofulous 
patients,  with  atrophic  and  paretic  conditions  of  the  pharynx, 
accompanied  often  by  chronic  nasal  catarrh.  Calcarea  iod.  may 
be  administered  much  longer  than  the  Arsenicum  iod,,  and  in  the 
same  or  larger  doses.  It  will  take  the  place  of  the  latter  very 
well,  when  it  is  desirable  to  stop  it  for  awhile. 

Calcarea  phos.  is  very  well  indicated  in  some  of  these  strumous 
cases,  especially,  when  the  tonsils  are  hypertrophied  and  other 
glands  enlarged. 

Cinchona  is  good  both  as  a  local  and  internal  remedy.  It 
stimulates  the  mucous  membrane  to  better  action,  and  is  an  irri- 
tant to  the  muscles.  It  produces  muscular  trembling,  due  to  its 
influence  upon  muscle  fibre,  and  not  to  action  upon  the  nerves, 
and  is,  therefore,  an  appropriate  medicine  for  atrophic  pharyngitis 
with  weakness  of  the  muscles,  variable  hearing,  considerable  tin- 
nitus, and  general  debility. 

Ferrum  iod,  is  occasionally  needed  in  the  atrophic  phase  of 
pharyngitis,  as  in  the  hypertrophic.  Pale,  thin,  aniemic,  debili- 
tated patients  are  much  benefited  in  general  health  by  its  admin- 
istration, and  then  the  throat  and  glandular  implications  improve  . 

KcUi  bichrom.  has  an  affinity  for  the  raucous  membranes,  and 
is  occasionally  needed  in  atrophic  pharyngitis,  complicated  or  not 
by  nasal  catarrh.  The  symptoms  calling  for  Its  administration 
are :  A  yellowish-red  or  tawny  color  of  the  pharynx ;  relaxation 
of  the  palate,  and  oedema  of  the  uvula ;  shallow  grayish  iilcera- 
tion,  showing  no  disposition  to  heal ;  red,  swollen  or  ulcerated 
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tonsils ;  dryness  and  soreness  of  the  posterior  surface  of  the  soft 
palate;  hawking  of  thick  tenacious  mucus,  difficult  to  dislodge; 
and  mucous  rliles  in  the  Eustachian  tube'and  ear. 

Sulphur  may  be  required  as  an  intercurrent  remedy,  but  should 
not  be  given  long  or  relied  upon  to  cure.  It  is  indicated  by  the 
atrophic  condition  of  the  mucous  membrane,  and  prominence  of 
the  follicular  glands;  deafness  and  tinnitus;  rough,  dry,  sore 
throat;  a  slight  secretion  of  mucus,  and  swelling  of  the  submax- 
illary glands. 

TrecUmerU  of  Granular  Pharyngiiid  consists  in  some  of  the 
measures  and  remedies  employed  in  the  other  two  varieties  of 
pharyngitis.  The  salt  gargle  morning  and  evening  is  a  necessity, 
and,  at  noon,  a  spray  of  tar-water,  or  of  zinc  sulphate  or  tan- 
nin in  glycerine  and  water,  as  described  above,  should  be  ap- 
plied freely  to  the  throat  and  naso-pharynx.  Should  the  treat- 
ment not  improve  the  condition  of  the  mucous  membrane  after  a 
fair  trial,  a  ten-grain  solution  of  nitrate  of  silver  should  be  ap- 
plied with  a  brush  to  the  entire  diseased  surface,  once  or  twice  a 
week,  for  a  little  while,  the  other  treatment  being  continued. 
This  will  stimulate  the  mucous  membrane  to  healthier  action  and 
aid  the  cure.  The  region  of  the  Eustachian  tubes  should  receive 
special  attention,  and,  if  it  cannot  be  touched  by  the  brush,  a 
8])onge  in  the  holder  may  be  used  instead. 

The  internal  medicines  adapted  to  this  kind  of  pharyngitis 
must  be  selected  by  a  comparison  of  the  symptoms  of  those  already 
given.  I  have  found  Arsenicum  iod.,  Mercurius,  Kali  hydriod., 
Kali  bichrom.,and  Sulphur,  the  most  efficient  against  the  morbid 
condition. 

The  hypertrophied  follicles,  large  spongy  granulations,  and 
small  polypi  seen  upon  the  wall  of  the  pharynx  on  a  level 
with  and  above  the  palatine  arches  must  be  destroyed  by  caustics 
or  cautery,  A  probe  coated  with  nitrate  of  silver  may  be  pressed 
against  the  smaller  growths  and  a  salt  gargle  or  spray  used  soon 
afterwards  to  neutralize  excess.  A  cottoned  probe  wet  with 
chloro-acetic  acid  may  be  applied  in  the  same  manner,  and  a  gar- 
gle or  spray  of  simple  water  used  instead  of  the  salt  solution. 
Larg^  excrescences  may  be  nipped  off  by  cutting  forceps.  A 
preferable  method  is  to  apply  a  bullet-pointed  electrode  of  a 
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galvano-cantery  and  burn  the  growths  to  their  bases.  A  cold- 
water  gargle  may  be  used  for  a  few  days,  and  then  the  other  treat- 
ment continued. 

Treatment  of  ChroniG  Inflammation  of  the  Eusta^chian  Tube. 
It  is  taken  for  granted,  that  morbid  states  of  the  nose,  phar- 
ynx, and  throat  will  be  treated  according  to  directions  already 
given.  The  months  of  the  Eastachian  tubes  may  require  a  little 
extra  attention.  (Edematous  swelling  of  the  lips  must  be  sprayed 
or  brushed  daily  with  a  ten-grain  solution  of  tannic  acid  or  zinc 
sulphate. 

A  granular  spongy  state  of  the  mucous  membrane  will  need 
brushing  every  few  days  with  a  ten  of  twenty  grain  solution  of 
silver  nitrate,  and  this  is  the  best  topical  remedy  for  ulceration. 
Relaxation  or  paresis  of  the  palato-tubal  muscles,  collapse  of  the 
parietes  of  the  mouth  of  the  tube,  and  atony  of  the  parts  demand 
the  Cinchona  {Tr.  CiTichonce  f 5j,  Aqaa  fSj)  or  the  tar  spray  (3V. 
Pids  liq,  f  3j,  Aqaa  fSj),  to  be  applied  twice  a  day. 

If  improvement  is  not  soon  apparent  electricity  may  be,  also, 
applied.  Place  a  blunt  electrode  upon  the  posterior  surface  of  the 
velum  of  the  palate,  and  the  other  pole,  sponge-covered  and 
moistened,  over  the  superior  cervical  ganglion  behind  the  angle 
of  the  jaw ;  then  apply  a  weak  induced  current,  and  gradually 
increase  its  strength,  until  lively  sensations  are  produced. 

A  Eustachian  electrode,  consisting  of  a  wire  nearly  covered  by 
a  hard  rubber  Eustachian  catheter,  is  introduced  through  the 
nose  into  the  tube,  the  sponge  electrode  is  placed  over  the  mastoid 
process,  and  the  Faradic  current  is  thus  sent  through  the  ear.  A 
seance  of  five  to  ten  minutes  every  day,  of  occasionally  interrupted 
electrization,  is  sufficient  for  all  cases.  Electricity  in  my  opinion 
is  valueless  in  humid  inflammation  of  the  tubes;  is  sometimes 
beneficial  in  the  proliferative  condition ;  but  finds  its  true  sphere 
in  weak  and  paretic  states  of  tubal  and  tympanic  muscles. 

Inflation  of  the  ear  by  means  of  the  air-bag,  without  or  with 
the  catheter,  is  sometimes  useful  in  proliferative  cases ;  of  signal 
benefit,  where  there  is  much  secretion  of  mucus,  and  indispensa- 
ble in  paretic  states  of  the  palato-tubal  muscles.  The  sudden 
distension  of  the  tube  separates  the  moist  walls,  breaks  up  adhe- 
sions, increases  the  calibre,  drives  out  superfluous  mucus^  aerates 
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the  tympanum,  and  stimulates  the  mucous  membrane  and  mns- 
oles  to  normal  action.  It  will  be  necessary  to  use  the  catheter 
with  the  air-bag,  whenever  inflation  cannot  be  acooroplisbed  by 
the  latter  alone ;  and  this  will  occur,  when  the  tube  is  blocked  by 
thickened  mucus,  swelling  of  the  mucous  walls  or  lips,  cicatricial 
contractions  of  the  parts,  relaxation  or  paresis  of  the  mascles, 
growth  of  large  granulations  or  polypi,  and  hyperostosis  of  the 
bone. 

It  is  oonsidered  necessary  to  use  the  catheter,  when  it  is  de- 
sirable to  affect  one  ear  only,  the  other  being  healthy.  Such 
cases  occur  frequently.  I  had  a  patient  under  my  charge  for 
deafness  of  one  ear,  caused  by  acute  inflammation  several  months 
before,  whose  other  ear  showed  no  signs  of  disease,  and  bad  a 
hearing  power  of  |^.  It  would  not  have  been  proper  in  this  case 
to  give  a  general  inflation  of  both  ears  every  time  the  diseased  one 
needed  air.  I,  therefore,  limited  the  inflation  to  the  diseased  ear  by 
employing  the  catheter.  A  moderate  artificial  inflation  of  a 
healthy  ear  occasionally,  generally  does  no  harm,  but  the  risk  of 
exciting  a  morbid  state  had  better  be  avoided. 

In  many  persons  who  apply  for  treatment  of  one  tube  or  ear, 
the  other  will  be  found  afiected  in  some  degree,  and  it  is  not  ne- 
cessary to  be  so  particular,  but  then,  even,  there  must  be  some 
limitation,  because  different  stages  of  a  disorder  require  different 
treatment.  Very  often  the  shape  of  the  nasal  passages  is  such, 
that  they  favor  the  entrance  of  air  into  one  Eustachian  tube  in 
preference  to  the  other.  The  following  variations  are  observed 
frequently : 

1.  Inflation  by  the  air-bag  through  either  nostril  will  act  upon 
the  tubes  of  both  sides. 

2.  Inflation  through  one  nostfil  will  act  only  upon  the  tube 
upon  its  own  side. 

3.  Inflation  through  one  nostril  will  act  only  upon  the  tube 
upon  the  opposite  side. 

4.  Inflation  through  either  nostril  will  not  dilate  either  tube, 
but  the  air  will  pass  into  the  stomach,  or  burst  open  the  palate, 
and  escape  by  the  mouth. 

Violent  inflations  and  those  which  burst  open  the  palate  make 
the  pharyngeal  muscles  lame,  and  patients  will  complain,  after  a 
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few  days  treatment,  of  sore  thi'ocU,  depending  upon  muscular  drain. 
This  kind  of  sore  throat  I  think  has  not  before  been  mentioned 
in  medical  literature ;  the  physician  should  differentiate  it  from 
other  varieties.  The  proper  remedy  for  it  is  to  compress  the  air- 
bag  with  less  force  and  rapidity. 

Fig.  112. 


Inhaler  Nozzle. 


Quite  a  variety  of  nozzles  for  the  air-bag  are  necessary  to  suit 
all  noses.  Many  cannot  endure  the  hard  rubber  tube  or  the 
olive-shaped  nozzle ;  the  glass  ones  that  fit  into  the  nostril,  and 
do  not  enter  the  nasal  meatus  much  will  prove  more  agreeable.   A 


Fig.  113. 


Butleb's  Inhaleb. 


rubber  or  glass  nozzle  of  appropriate  size,  containing  a  piece  of 
sponge,  is  attached  to  the  air-bag  tube,  when  vapor  is  to  be  forced 
into  the  Eutaschian  tube  or  ear  by  the  blast  of  air.  A  bone  or  vul- 
canite tip  replaces  the  nozzle,  when  catheterization  is  performed. 
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A  silver  catheter  should  be  employed  for  inflating,  and  gener- 
ally for  medicating  the  Eustachian  tube  and  ear.  It  conducts 
readily,  it  is  easily  cleaned  and  disinfected,  it  separates  agglu- 
tinated surfaces,  cools  and  stimulates  the  mucous  membrane,  starts 
the  muscles  into  action,  aids  in  the  expulsion  of  mucus,  and  ex- 
ercises the  game  influence  over  the  morbid  condition  of  the  tube 
that  the  sound  does  in  gleet. 

Boosa  says,  "  We  may  often  very  much  improve  the  hearing 
power  of  a  patient  by  the  introduction  of  the  instrument  between 
the  lips  of  the  tube,  even,  when  no  air,  vapor,  or  fluid  is  passed 
through  it." 

The  statements  made  above  explain  why.  "The  catheter  should 
be  used  with  the  air-bag  then,  in  a  large  number  of  cases.  The 
air-bag  should  be  used,  also,  where  one  sound  ear  does  not  forbid, 
because  an  air  blant  into  the  naso-pharynx,  stimulates  the  mucous 
membrane,  exercises  the  palato-tubal  and  throat  muscles,  and  aids 
in  the  expulsion  of  mucus. 

The  severity  of  the  disease  will  determine  the  number  of  in- 
flations to  be  made  at  one  sitting,  the  number  per  week,  and, 
consequently,  the  number  of  calls  upon  the  physician.  Patients 
are  unwilling  and  often  unable  to  visit  a  physician  as  frequently 
as  they  should.  A  few  cases  of  chronic  inflammation  of  the 
tube  and  tympanum  need  to  be  seen  and  treated  daily.  They 
are  the  humid  ones,  characterized  by  a  great  deal  of  mucous  se- 
cretion in  the  pharynx,  tubes  and  tympana. 

Air  cannot  get  into  the  tympanum  through  swallowing,  move- 
ments of  the  jaw,  blowing  the  nose,  and  the  Valsalvian  method; 
though  r^les  may  be  heard  from  the  superabundant  mucus  which 
stufis  and  clogs  everything.  Inflation  and  catheterization  are  ne- 
cessary daily,  to  clear  out  the  mucus  and  hinder  d^nerative 
changes,  and  astringent  stimulants  should  be  applied  as  oflen. 

Rarely  can  a  patient  with  profuse  catarrh  open  the  tubes  and 
inflate  his  own  ears.  If  he  cannot  come  to  the  office  daily,  he 
may  try  the  Valsalvian  method  once  a  day  at  home ;  failing  in 
this,  if  he  is  obliged  to  remain  away  from  the  aurist  for  days  at 
a  time,  he  ought  to  be  furnished  with  an  air-bag,  instructed  how 
to  use  it,  and  directed  to  employ  it  once  a  day.  This  will  only 
help  a  little,  because  auto-inflation  is  always  defective,  and  self- 
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catheterization  is  not  practicable.  I  believe  thefie  cases  will  not 
improve,  unless  treated  by  the  medical  attendant  at  least  twice  a 
week.  Foar  to  six  inflations  should  be  made  at  a  sitting,  in 
order  to  remove  all  the  mucus  possible,  stretch  the  tube  open,  get 
some  air  into  the  tympanum,  and  drive  the  blood  onwards  from 
the  congested  vessels. 

Milder  catarrhal  cases,  in  which  inflation  sometimes  occurs 
spontaneously,  ought  to  have  medical  attendance  every  two,  three 
or  four  days.  If  the  interval  between  visits  is  longer,  the  treat- 
ment will  be  more  protracted.  I  have  found  by  experience,  that 
once  a  week  is  not  often  enough  to  see  such  cases. 

Two  or  three  inflations  at  each  visit  are  sufficient.  When  the 
tube  opens  easily,  and  the  tympanum  feels  very  full  after  infla- 
tion, one  moderate  puff  with  the  air-bag  will  suffice.  It  re- 
quires nice  discrimination  to  know  just  what  is  enough.  It 
should  be  borne  in  mind  that  inflation  may  injure  the  hearing, 
when  the  tube  opens  easily  and  air  goes  into  the  tympanum 
freely.  The  membrana  tympani  is  pushed  out  forcibly  and  its 
elasticity  destroyed  by  too  strong  and  too  frequent  inflation. 

Inflation  is  generally  required  in  closure  of  the  Eustachian 
tube  from  relaxation  or  paresis  of  the  muscles,  about  as  often  as 
in  mild  catarrh,  which,  indeed,  very  frequently  accompanies  it. 
The  catheter  is  generally  necessary  as  a  mechanical  accessory,  as 
well  as  for  its  therapeutic  influence ;  l)ecause  filling  the  pharynx 
with  a  puff  from  the  air-bag  alone  often  presses  the  lips  of  the 
tube  closer  together. 

Proliferative  cases  need  the  air-bag  and  catheter  about  twice  a 
week  in  the  early  stages,  to  expel  mucus  and  stimulate  the  tissues; 
in  the  later  stages,  to  prevent  or  break  up  adhesions,  hinder  con- 
traction, press  the  blood  along  in  the  dilated  and  inactive  vessels, 
and  to  favor  retrograde  changes  in  the  thickened  and  sclerosed 
tissues. 

The  air-bag  will  be  sufficient  without  the  catheter  in  many  of 
these  cases,  as  the  disease  is  frequently  bilateral,  and  air  passes 
through  the  tube  freely,  especially,  in  aged  persons.  Care  must 
then  be  taken  not  to  drive  air  into  the  tympanum  too  forcibly 
and  thus  injure  the  elastic  tension  of  the  drum-head.  Persons 
who  have  practiced  the  Valsalvian  inflation  frequently,  furnish 
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examples  of  flaccid  membranes.  So  do  others  who  obstract  the 
nostrils  too  much  when  blowing  the  nose.  If  some  cases  become 
worse  after  commencing  treatment^  these  causes  may  be  suspected. 
When  adhesions  or  obstructions  exist,  of  course,  more  force  may 
be  expended,  hut  inflation  should  not  be  pushed  to  cause  vertigo. 

There  may  be  obstruction  to  inflation  from  plugs  of  mucus  and 
exfoliated  shreds  of  membrane.  These  yield  to  well-directed 
efforts  at  inflation,  and  escape  into  the  |>harynx.  After  several 
unsuccessful  trials,  a  few  drops  of  a  warm  solution  of  caustic  po- 
tassium {Potaasii  hydras,  gr.  j.  Aqua  desL  f  Sj),  or  of  bicarbonate  of 
sodium  [Sodii  bicarb,  gr.  v,  A  qua  dest  fSj)  should  be  introduced 
into  the  catheter  in  situ  by  a  dropper,  the  air-bag  connected  with 
it  by  a  tube  and  proper  tip,  and  the  fluid  blown  into  the  tube. 
The  injection  may  be  favored  by  inclining  the  head  to  the  side  of 
the  ear  which  is  being  treated,  and  making  the  patient  swallow 
saliva  or  water  just  as  the  bag  is  compressed.  This  injection  will 
dissolve  inspissated  mucus  and  clear  a  way,  after  one  or  more 
applications. 

Another  common  cause  of  tubal  occlusion  is  the  congestion 
and  swelling  of  the  mucous  membrane.  This  diminishes  imme- 
diately after  successful  inflation,  which  may  be  alone  sufficient  in 
mild  cases  to  effect  a  cure,  as  I  have  stated  elsewhere ;  but  gener- 
ally some  degree  of  inflammation  will  persist  until  other  methods 
of  dissipating  it  have  been  employed.  In  such  a  state,  the  air 
will  pass  through  the  tube  in  a  flne  stream,  it  will  be  felt  in  the 
ear  by  the  patient,  and  heard  by  the  physician  with  the  ausculta- 
tion tube,  but  the  sound  will  be  slight  and  indefinite,  without  or 
with  weak  r^les,  and  the  patient  will  not  feel  that  decided  thud 
and  fulness,  which  indicate  a  good  inflation. 

For  this  condition,  a  few  drops  of  a  warm  solution  of  borax 
(Sodii  biboras.  gr.  v,  A  qua  ded.  f  3j)  blown  in  thrdbgh  the  catheter 
is  most  appropriate.  It  is  a  good  solvent  for  mucus ;  it  cools  and 
soothes  the  hypersemic  membrane,  and  favors  an  exudation,  thai 
relieves  the  engorged  tissues  and  washes  out  the  tube. 

After  this  I  like  a  warm  solution  of  tar  (Jr.  Picis  tiq.  ^^xx, 
Aqua  dest.  fSj).  This  contains  just  enough  of  the  alcoholic  and 
l)alsamic  properties  to  stimulate  and  tone  up  the  mucous  mem- 
brane, and  help  it  back  to  a  healthy  state.     When  the  thickening 
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does  not  diminish,  nor  the  passage  yield  to  persistent  treatment 
of  this  kind ;  above  all,  if  the  pharynx  is  hypertrophic  or  gran- 
ular, and  blood  is  seen  upon  and  in  the  distal  end  of  the  catheter 
after  gentle  insertion,  I  think  time  may  be  saved,  and  the  patient 
materially  benefited  by  inserting  to  astringent  injections. 

Of  these,  a  warm  solution  of  Zinc  sulphate  is  the  best  {Zinci 
sidph.  gr.  ij.  Aqua  dest,  f  5j)>  according  to  my  experience.  Diluted 
tincture  of  Chloride  of  iron  ( Tr.  Ferri  Mar.  njlxx.  Aqua  dest.  f  5j), 
a  solution  of  Zinc  chloride  {Zinci  chhr.  gr.  v,  Aqita  ded.  f  Sj)i  and 
one  of  Silver  nitrate  (Argent  nit.  gr.  v,  Aqua  ded.  f  5j)  are  some- 
times used  instead  of  the  zinc  sulphate,  but  have  no  advantage 
over  it.  In  some  obstinate  cases  the  silver  may  be  tried.  The 
quantity  of  any  of  these  should  always  be  small. 

No  one  need  be  afraid  that  these  applications  will  damage  the 
ear,  even,  if  the  astringent  does  penetrate  so  far.  I  am  satisfied, 
if  one  can  judge  frgm  objective  and  subjective  symptoms,  that  I 
have  driven  a  drop  or  two  of  several  of  the  above-mentioned 
topical  remedies  into  the  tympanum  time  and  time  again  without 
causing  inflammation  in  a  single  case. 

When  Ether  and  Chloroform  excite  so  little  reaction  in  the 
middle  ear,  it  is  nonsense  to  assert,  that  the  weak  solutions  of 
needed  remedies  recommended  are  pernicious.  I  use  them  con- 
stantly with  benefit  to  my  cases,  notwithstanding  the  condemna- 
tion of  certain  authors  upon  aural  disease,  and  I  do  not  believe 
any  one  can  treat  chronic  catarrh  of  the  tube  and  tympanum  suc- 
cessfully without  them. 

In  obstinate  cases,  the  catheter,  and  the  zinc  solution  ought  to  b^ 
used  every  day ;  then,  as  the  lumen  of  the  tube  increases  and  the 
inflammatory  thickening  subsides,  one  of  the  other  fluids  may  be 
substituted.  I  deprecate  resort  to  the  bougie  until  time  and 
patience  have  been  consumed  in  the  way  I  have  indicated.  I  do 
not  approve  of  steam  or  medicated  vapors  for  humid  inflamma- 
tion of  the  tubes. 

It  must  be  evident  to  the  reader,  that  the  middle  ear  will  often 
receive  treatment  along  with  the  Eustachian  tube,  owing  to  the 
local  and  mechanical  means  employed.  In  most  instances,  the 
tubal  treatment  is,  also,  appropriate  to  the  aural  condition. 
Whether  it  is  or  not,  it  must  take  precedence,  because  its  disease 
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aggravates^  if  it  does  not  cause  the  tympanio  disease,  and  one  can- 
not treat  the  middle  ear  until  there  is  free  access  to  it  through  the 
tube. 

The  Eustachian  tube  is  occasionally  found  impervious,  and  re- 
mains so  after  employment  of  the  air-bag,  catheter  and  medica- 
ments, and  one  is  unable  to  say,  without  further  exploration, 
where  and  what  the  obstruction  is.  The  passage  may  be  much 
contracted,  and  seem  closed  when  it  is  not.  In  case  of  doubt,  a 
few  drops  of  chloroform  should  be  put  in  the  sponge  of  the  in- 
haler nozzle,  and  blown  into  the  tube  with  the  air-bag  just  as  the 
patient  swallows.  The  vapor  will  penetrate  to  the  middle  ear, 
when  an  inflation  of  air  will  give  no  sign,  and  thus  clear  up  a 
doubtful  diagnosis.  The  patient's  sensations  of  sudden  fulness 
and  lively  pain  in  the  ear  will  be  evidence  that  the  chloroform 
has  reached  the  tympanum.  When  it  enters  the  tube  only  a  little 
way,  there  will  be  coolness  and  smarting  felt  in  the  tube  and 
upper  pharynx,  with,  perhaps,  a  little  transient  dyspnoea.  Then 
total  occlusion  of  the  tube  being  certain,  resort  must  be  had  to 
bougies. 

Bougies  are  not  to  be  resorted  to  hastily,  because  their  use  is 
fraught  with  some  danger.  Emphysema  of  the  neck,  throat, 
and  larynx  has  been  caused  in  numerous  instances  by  the  in- 
strument, and,  even,  death  has  resulted  from  its  careless  manipu- 
lation. 

Spongy  granulations  and  polypoid  excrescences  at  the  mouth 
of  the  tube  must  be  removed  by  astringents,  caustics,  and  instru- 
ments, as  described  elsewhere.  They  sometimes  may  be  pushed 
aside  by  the  catheter,  so  that  inflation  can  be  accomplished.  Re- 
laxation and  paresis  of  the  palato-tubal  muscles  often  necessitate 
a  little  manoeuvering,  in  order  to  insert  the  catheter.  Adhesions 
and  cicatricial  contractions  of  the  opening  yield  sometimes  to  the 
catheter  and  bougie.  In  rare  cases,  one  might  be  justified  in 
attempting  to  cut  a  bridge  of  tissue  or  a  rigid  band,  and  I  have 
been  inclined  to  operate  upon  some  cases  of  distorted  soft  palates, 
in  which  the  tensor  and  levator  palati  muscles  were  contracted 
and  displaced.  Each  case  is  a  law  unto  itself,  and  surgical  prin- 
ciples and  cautious  judgment  must  decide  the  operation.    Ob- 
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struction  of  the  tube  is  generally  at  its  isthmas,  and  the  cause 
can  only  be  approximately  determined. 

Tumors  are  rare  within  the  canal,  and  granulations  soon  yield 
to  the  treatment  by  inflation  and  injections,  so  that  in  an  obsti- 
nate case  one  may  safely  conclude,  that  adhesions,  contraction  or 
hyperostosis  is  the  cause  of  occlusion.  Of  these,  the  last  is  irre- 
mediable. 

To  test,  and  sometimes  to  overcome  the  obstacle,  a  good-sized 
catheter  to  suit  the  patient's  anatomy  should  be  selected,  its  distal 
end  filled  and  smeared  with  vaseline,  and  then  placed  in  position. 
A  catgut  bougie,  slightly  tapering  at  the  point,  and  marked  as 
previously  directed,  should  be  pushed  through  the  catheter  until 
the  obstruction  is  reached.  Try  to  force  this  by  gentle  pressure. 
Withdraw  the  bougie  a  little  and  advance  it  again,  turn  it 
around,  have  the  patient  swallow  several  times,  while  steady  pres- 
sure is  maintained ;  be  patient,  light  handed,  and  persevering,  as 
in  dilating  a  urethral  stricture,  and  success  may  follow. 

If  one  bougie  does  not  succeed,  try  a  smaller  one,  and  again  a 
smaller  until  the  filiform  one  fails.  Then  give  it  up  until  the 
tube  has  been  treated  awhile  with  zinc  injections  and  attempts  at 
inflation. 

Suppose,  as  is  usual,  the  obstruction  yields  a  little,  what  is  to 
be  done?  Push  the  bougie  in  firmly,  leave  it  ten  minutes,  and 
then  withdraw  it.  Push  it  a  little  farther  next  day,  leave  it  in 
awhile,  and  so  continue  until  the  closed  part  yields,  or  it  is  found 
impossible  to  proceed  farther.  It  is  not  safe  generally  to  try  to 
push  through  a  closed  tube  all  at  once. 

When  the  bougie  enters  almost  to  the  mark  indicating  its  near 
approach  to  the  tympanum,  great  care  must  be  exercised  not  to 
advance  it  rashly. 

The  instrument  should  be  pushed  gently  and  cautiously  on- 
wards day  by  day,  until  a  sudden  yielding  of  the  resistance  gives 
evidence,  that  it  has  passed  the  obstruction  or  entered  the  tym- 
panum. It  ought  not  to  be  pushed  far  into  the  tympanum  for 
fear  of  injuring  it.  Intense  pain  and  purulent  inflammation  of 
the  middle  ear  have  been  caused  by  doing  so. 

When  an  obstruction  is  once  passed,  leave  the  bougie  in  posi- 
tion awhile,  then  remove  it,  and  try  it  again  the  next  day. 
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While  this  dilatation  is  going'on^  the  topical  application  should 
be  continued  through  the  catheter  on  alternate  days.  The  zinc 
solution  follows  the  bougie  very  well. 

Inflation  must  not  be  attempted  the  same  day,  after  the  bougie 
has  been  used  for  fear  of  producing  emphysema.  If  this  happens 
through  carelessness  or  ignorance,  the  throat  and  larynx  must  be 
carefully  examined,  and  the  seat  of  the  submucous  air  found. 
The  mucous  membrane  over  it  must  be  snipped  with  the  scissors, 
or  punctured  freely  with  a  bistoury. 

Emphysema  of  the  larynx  is  most  dangerous,  because  closure 
of  the  glottis  is  imminent  from  it,  and  it  is  difficult  to  reach  its 
seat.  (Edema  of  the  glottis  is,  also,  not  very  rare  in  practice. 
A  special  instrument  is  necessary  to  treat  these  two  afiections,  and 
ought  to  be  in  every  physician's  outfit.  Tobold^s  laryngeal  lancet 
is  well  adapted  to  the  purpose.  It  consists  of  a  curved  haft,  with 
a  handle,  and  a  short,  sharp,  sheathed,  cutting  point. 

Fio.  114. 
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Tobold's  Larykoeal  Lancet. 

A  strongly  curved  bistoury  with  the  blades  wrapped  with  tape 
nearly  to  the  point  has  been  used,  when  nothing  more  suitable 
could  be  procured. 

As  soon  as  the  diagnosis  is  made,  the  patient  is  to  be  seated 
erect,  the  head  supported,  the  throat  illuminated,  and  the  tongue 
depressed.  The  instrument,  guided  by  the  view  in  the  laryngeal 
mirror  or  by  the  finger,  should  be  passed  down  to  the  distended 
tissues,  and  the  mucous  membrane  freely  scarified.  The  symp- 
toms disappear,  as  soon  as  the  air  escapes  from  the  cellular  tissue, 
and  generally  no  further  treatment  is  necessary.  Inflation  should 
be  omitted  for  a  few  days  for  fear  of  a  recurrence  of  the  accident. 


OHRONIC    IMFLAHUATION   OF   TUB    EUSTACHIAN   TUBS.     429 

The  proliferative  et^e  or  state  and  the  so-called  dry  catarrh 
of  the  Eustachian  tube  require  topical  applications  different  from 
those  applied  to  the  humid  inflammations.  The  fluids  and  vapors 
that  are  of  beneiit  in  such  conditions  of  the  tube  are  not  con- 
tralndicated,  when  the  tympanum  is  at  the  same  time  affected  in 
a  similar  maDDer,  as  is  usual.  This  is  fortunate,  because  in  many 
cases  the  Eustachian  tube  permits  a  iree  passage  to  the  middle 
ear,  and  in  old  people  it  is  rather  too  free.  When  a  diagnosis  of 
non-secretory,  or  proliferative  inflammation,  is  made,  the  aurlst 
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may  inflate  as  directed  above,  use  the  bougie  if  found  necessary, 
inject  medicinal  solutions  through  the  catheter,  and  resort  to  steam 
and  medicated  vapors. 

Glycerine  is  one  of  the  most  valuable  agents  for  dryness  of  the 
mucous  membrane,  which  often  exists  with  the  granular  and 
atrophic  pharyngitis.  It  keeps  the  parts  with  which  it  comes  in 
contact  soft  and  moist^  dissolves  inspissated  mucus;  stimulates 
the  mucous  membrane  to  healthier  action ;  favors  capillary  drain- 
age and  epithelial  exfoliation ;  permeates  and  renders  flexible  the 
drum-head,  the  articulations  of  the  ossicles,  and  adventitious 
bands ;  aids  the  movements  of  the  muscles  in  their  delicate  sheaths, 
and  improves  the  hearing. 

It  may  be  used  undiluted,  and  dropped  upon  a  thickened  mem- 
braua  tympani,  while  the  head  is  held  for  some  minutes  bent  to 
the  opposite  side ;  and  be  sprayed,  brushed  or  injected  into  the 
mouth  of  the  Eustachian  tube.  I  prefer  a  mixture  of  equal  parts 
uf  glycerine  and  water  for  these  purposes,  and  to  inject  into  the 
tube  and  tympanum.     I  have  proved  it  to  be  as  beneficial  as  the 
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undiluted,  and  it  is  much  easier  atomized  and  injected  through 
the  catheter.  In  the  cases  I  am  considering,  it  ought  to  be  ap- 
plied to  the  drum-head  and  blown  through  the  catheter  into  the 
tube  at  every  visit  until  improvement  ceases;  then  it  should  be 
used  once  a  week  in  alternation  with  other  local  remedies. 

Muriate  of  ammonium  in  solution  {Ammon.  murias  gr.  Xy  Aqtui 
dest,  f  5j)  is  an  excellent  solvent  of  dried  mucus,  and  stimulant 
of  the  mucous  lining  of  the  tubes.  It  accelerates  the  nutritive 
changes  in  the  tissues,  the  exfoliation  of  abnormal  epithelium, 
and  the  secretion  of  mucus,  and  thus  diminishes  the  thickening, 
hypertrophy,  and  adhesions,  which  are  present  in  sclerosis.  It 
is  not  suitable  for  the  drum-head,  but  should  be  introduced  through 
the  catheter  by  a' puff  of  the  air-bag.  This  ought  to  be  done 
every  two  or  three  days  for  many  weeks,  perhaps,  months;  until 
it  is  evident  that  no  further  effects  can  be  expected ;  but  a  glycer- 
ine injection  should,  also,  be  made  once  a  week,  to  keep  the  parts 
soft  and  flexible  and  the  hearing  improved. 

An  Iodine  and  Ammonium  mixture  (TV.  Jodmu  nj^x.  Aqua  Am- 
nion, nj^v,  Aqua  dest.  f  5j)  possesses  greater  stimulating  and  altera- 
tive powers  than  any  topical  remedy  yet  mentioned.  The  am- 
monium dissolves  thickened  mucus,  increases  the  mucous  secretion, 
and  aids  epithelial  growth.  The  ioiline  is  stimulating  to  the 
mucous  membrane  of  the  tube  and  ear,  but  its  value  depends 
upon  its  alterative  properties,  by  which  it  promotes  the  degenera- 
tion and  absorption  of  morbid  deposits.  This  mixture  is  a  very 
good  one  for  the  exhibition  of  iodine  in  solution,  and  a  few  drops 
should  be  forced  into  the  tube  through  a  rubber  catheter  at  each 
sitting.  In  some  cases,  it  will  reach  the  tympanum  and  affect  its 
lining,  as  it  does  that  of  the  tube.  Like  the  other  remedies,  it 
must  be  used  for  some  time  before  any  decided  effects  will  be 
noticed. 

Balsams  exert  a  soothing  and  stimulating  influence  upon  the 
raucous  membrane.  They  are  frequently  useful  in  proliferative 
changes  in  the  tube,  when  the  disease  is  not  far  advanced ;  and, 
especially,  in  senile  cases,  where  the  tubes  are  somewhat  enlarged 
and  the  secretion  almost  nothing. 

A  balsamic  solution  may  be  alternated  with  the  diluted  glycer- 
ine with  advantage. 
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The  tar  solution  may  be  used  at  times,  but  I  prefer  a  combina- 
tion which  I  saw  used  in  Paris.  I  call  it  the  Benzoin  mixture. 
It  consists  of  benzoin,  tolu,  myrrh,  and  water  {Tr.  Benzoini  3iij, 
Tr.  Tdutoni  3ij,  Tr.  MyiThce  5j).  The  mixture  should  be  kept  at 
hand,  and  five  drops  added  to  a  teaspoonful  of  water,  when  one 
wishes  to  use  it.  Some  of  this  is  to  be  introduced  by  a  pipette 
into  the  catheter  in  position,  and  then  forced  in  as  usual  with  the 
air-bag. 

It  may,  also,  be  sprayed  against  the  mouth  of  the  tube,  though 
the  precipitate  of  gum  in  the  water  generally  clogs  the  capillary 
tubes  after  awhile. 

These  are  all  the  fluid  applications  that  I  can  recommend  in 
the  proliferative  state. 

Steam  is  recommended  by  some  authors  and  condemned  by 
others,  as  a  remedy  for  chronic  inflammation  of  the  tul)es.  I 
have  employed  it  quite  frequently  in  the  long-standing  prolifera- 
tive cases,  having  adhesions  of  the  membrana  tympani,  dry  scaly 
external  canal,  considerable  squeaking  or  rasping  tinnitus,  and  per- 
vious Eustachian  tubes  with  dry  linings,  indicated  by  an  absence 
of  moist  r&les,  and  a  nearly  healthy  pharynx.  Steam  is  of  de- 
cided benefit  to  stimulate  the  mucous  membrane  and  restore  its 
secretion.  It  may  be  applied  twice  a  week,  alone,  but  I  prefer 
alternating  it  with  the  glycerine  injection,  though  the  use  of  the 
latter  will  vitiate,  of  course,  the  evidence  in  regard  to  the  value  of 
the  vapor. 

A  special  apparatus  is  necessary  to  steam  the  ear.  A  small 
Florence  flask  with  a  rather  large  opening  should  be  tightly 
fitted  with  a  rubber  stopper,  j)erforated  by  three  small  metal 
tubes.  A  piece  of  rubber  tubing  should  connect  one  of  the  metal 
tubes  with  a  Pol itzer  air-bag;  another  piece  of  tubing  should  con- 
nect another  tube  with  a  suitable  mbber  catheter  by  a  vulcanite 
or  bony  tip  fitting  into  it,  so  that  it  may  he  disconnected  at  plea- 
sure ;  the  third  tube  is  to  be  used  for  the  introduction  of  fluid 
and  the  escape  of  steam,  during  the  generation  of  which  it  must 
be  closed  by  a  cork  with  a  fine  hole  in  it.  The  flask  is  to  be  sup- 
ported by  a  stand  upon  a  table,  and  heated  by  an  alcohol  lamp 
of  medium-sized  flame,  which  must  not  come  above  the  level  of 
the  water,  or  the  glass  vessel  may  be  broken. 
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When  steam  issues  from  the  safety-tube,  the  air-bag  should  be 
compressed  several  times  until  it  escapes  from  the  tip  in  jets. 
Then  a  vulcanite  catheter  having  been  introduced,  as  a  melal 
one  becomes  too  hot,  the  tip  is  connected  with  it,  and  the  air- 
bag  compressed  sharply.  The  tip  must  be  immediately  discon- 
nected a  few  moments,  then  connected  again  and  another  paff 
given,  and  this  may  be  done  half  a  dozen,  times  or  more.   If 

Fig.  116. 


Steamiko  Apparatus. 


these  directions  are  followed,  there  need  be  no  fear  of  scalding 
the  pharynx.  The  catheter  and  apparatus  are  then  to  be  laid 
aside,  and  the  patient  permitted  to  cool  off  awhile  before  going 
into  the  open  air. 

Every  man  who  has  the  knowledge,  skill,  and  patience  to  treat 
aural  diseases  will  be  ingenious  enough  to  construct  a  steam  app&' 
ratus  for  himself. 

Chloroform  and  Ether  can  be  introduced  into  the  tubes  frov^ 
the  apparatus,  minus  the  lamp,  and  the  vapor  of  iodine,  camphor 
or  acetic  acid,  after  the  application  of  gentle  heat. 
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The  use  of  Chloroform  in  diagnosis  has  been  mentioned ;  it  is 
employed  to  a  limited  extent  for  its  stimulating  properties.  Ether 
is  preferable  to  chloroform  to  stimulate  the  mucous  membrane, 
and  to  diminish  and  mitigate  rebellious  and  distressing  tinnitus. 
Tincture  of  Camphor,  and  Acetic  acid  are  used  for  the  same  pur- 
pose. Tincture  of  Iodine  is  introduced  as  a  stimulating  altera- 
tive. 

The  inhaler  nozzle  with  air-bag  is  a  much  less  cumbersome 
apparfitus  to  apply  these  medicinal  vapors,  than  the  steam  appa- 
ratus, and  will  answer  every  purpose,  provided  there  is  no  objec- 
tion to  the  vapor  coming  in  contact  with  the  Schneiderian  mucous 
membrane. 

A  little  of  the  selected  fluid  is  dropped  upon  the  sponge,  the 
nozzle  is  fitted  into  one  nostril,  both  nostrils  are  closed  tightly  by 
the  fingers,  and  the  air-bag  is  compressed  once  or  twice  as  the 
patient  swallows.  This  forces  the  medicated  air  into  the  nose, 
naso-pharynx.  Eustachian  tube,  and  the  middle  ear. 

The  employment  of  fluids  and  vapors  in  the  manner  described 
must  not  be  considered  a  substitute  for  inflation.  The  air-bag 
should  be  used  as  directed,  just  before  applying  a  local  remedy, 
in  order  to  clear  the  tube  as  much  as  possible,  that  the  medicine 
may  come  in  direct  contact  with  the  diseased  membrane. 

The  internal  medical  treatment  of  chronic  inflammation  of  the 
tube  is  modified  by  morbid  states  in  associate  parts. 

Disease  of  the  nose,  pharynx  or  throat  will  often  present  indi- 
cations for  medicines,  which  overshadow  the  tubal  symptoms,  and 
must  not  be  disregarded.  I  have  elsewhere  stated,  that  these 
parts  must  be  approximated  to  the  normal  condition,  before  one 
can  expect  to  diminish  much  or  to  arrest  inflammation  in  the 
tubes  and  tympana.  The  proper  medicine  should  be  selected 
from  a  consideration  of  those  given  under  the  predominant  dis- 
ease. 

In  some  few  cases,  the  symptoms  and  pathological  state  con-' 
nected  with  tubal  and  tympanic  disease  will  be  prominent,  when 
the  nose  and  throat  furnish  nothing  definite  in  relation  to  internal 
remedies.  The  particular  indications  for  these  I  have  grouped 
under  the  treatment  of  the  tympanic  disease,  which  must  now  be 
considered. 
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Treatment  of  Chrome  Inflammatioyi  of  thejihpnpanum  has  been 
in  a  great  measure  disposed  of  in  treatment  of  chronic  inflam- 
mation of  the  Eustachian  tube.  The  chronic .  catarrhal  and  pro- 
liferative inflammations  of  the  middle  ear  demand  the  use  of  the 
air-bag,  the  catheter,  and  the  local  emollient,  stimulant,  astrin- 
gent, and  alterative  vapors  and  fluids  given  in  the  previous  sec- 
tion. 

They  should  be  applied  with  the  same  frequency  and  foijce  as 
there  recommended,  and  the  remedies  should  be  of  the.  same 
strength.  The  physician  should  pay  particular  attention  to  the 
variety  of  the  inflammation^  and  give  each  state  its  own  proper 
remedies. 

It  is  an  established  fact,  that  vapors  and  fluids  can  be  intro- 
duced into  the  tympanum  through  the  cathefer  in  the  manner 
described  when  the  Eustachian  tube  is  pervious,  and  clinical  ex- 
perience has  demonstrated  that  they  exercise  a  marked  salutary 
influence  upon  the  diseased  mucous  membrane  and  the  submucous 
tissues.  Roosa  approves  heartily  of  this  method  of  treating  the 
diseased  middle  ear,  and  has  no  doubt  of  the  entrance  of  medica- 
ments therein,  though  his  therapeutics  are  somewhat  limited. 
Burnett  echoes  the  opinions  of  his  German  teachers  against  the 
use  of  fluid  applications  in  the  interior  of  the  tube  and  tympanum, 
expresses  doubt  about  their  getting  so  far  as  the  latter  place,  and 
thinks,  if  they  did,  they  would  do  more  harm  than  good,  as  it  is 
"  an  air  cavity,  and  resents  the  presence  of  fluids."  He  approves 
faintly  of  the  use  of  the  vapor  of  chloroform,  ether,  and  iodine. 

I  prefer  the  therapeutic  boldness  of  Roosa,  to  the  pathological 
nihilism  of  Burnett,  and,  early  convinced  by  precept  and  example 
of  the  value  of  topical  medication  of  the  tympanic  lining,  and 
the  feasibility  of  introducing  vapors  and  fluids  into  the  cavity,  I 
have  employed  them  with  confidence  and  success.  They  can  be 
introduced ;  they  will  do  good ;  they  may  occasionally  cause  a 
little  fulness  and  pain,  rarely,  more  serious  symptoms. 

There  is  another  use  for  an  injection  into  the  tympanum,  which 
has  not  been  mentioned  in  this  connection.  It  is  for  the  purpose 
of  softening  and  washing  out  deleterious  matter.  In  rare  in- 
stances, peculiar  symptoms,  as  variations  of  hearing,  sudden  and 
distressing  tinnitus,  and  dropping  sensations  in  the  ears  will  in- 
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dicate  the  existence  of  grnmous  fluid,  clotted  blood,  dried  mu- 
cus or  organized  fibrin  in  the  tympanum ;  and,  occasionally, 
sharp  eyesight  may  detect  it  through  a  not  much  altered  mem- 
brana  tympani. 

When  soaking  the  membrane  in  glycerine  and  water  ten  min- 
utes, the  introduction  of  steam  and  dilute  glycerine,  and  strong 
inflation  via  the  tube,  every  day  for  some  time,  fail  to  remove 
the  ofiending  substance,  a  vertical  incision,  3  to  5  mm.  long, 
should  be  made  with  the  myringotome  in  the  posterior  inferior 
quadrant  of  the  drum-head,  taking  care  not  to  go  deeply  enough 
to  injure  the  inner  wall  of  the  tympanum. 

If  the  substance  has  considerable  consistency,  as  a  blood-clot 
or  dried  mucus,  and  there  are  no  anatomical  reasons  against  it,  the 
incision  may  be  made  at  its  location.  In  general,  this  cannot  be 
determined,  when  the  previous  directions  had  better  be  observed. 
After  the  incision,  the  ear  must  be  syringed  gently  with  tepid 
water,  and  a  catheter  full  forced  through  the  tube  and  ear  into 
the  external  canal  by  a  few  blasts  of  the  air-bag. 

This  operation  should  be  repeated  daily  a  few  times,  and,  if 
the  substance  is  not  thus  removed,  the  sodium  or  potassium  solu- 
tion should  be  injected  through  the  Eustachian  tube,  and  syringed 
through  the  external  canal.  The  dilute  glycerine  may  be  applied 
in  the  same  manner  afterwards,  should  the  case  prove  refractory. 
If  the  opening  remains  awhile,  advantage  may  be  taken  of  it  to 
introduce  appropriate  medicines  for  the  diseased  mucous  mem- 
brane. 

Solutionsof  sulphate  of  zinc,  and  nitrate  of  silver,  and  the  diluted 
tar  tincture  are  suitable  for  the  humid  ;  and  diluted  glycerine,  and 
solutions  of  muriate  of  ammonium,  iodine,  and  benzoin  for  the  pro- 
liferative cases.  The  proportions  ought  to  be  the  same  as  already 
formulated  for  use  through  the  catheter. 

The  incision  in  the  membrane  will  generally  soon  heal,  and 
then  the  usual  treatment  may  be  continued. 

Sometimes  acute  inflammation  may  be  excited  by  these  local 
applications,  and  its  treatment  must  be  substituted.  If  this  ter* 
rainates  without  sequelae,  it  will  be  found  that  the  chronic  trouble 
has  been  considerably  ameliorated  by  the  increased  secretion  and 
liquefaction  in  the  tympanum. 
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The  membrana  tympaiii  is  so  thin,  it  seems  reasonable  that 
medicated  fluids  should  pass  through  it  and  affect  the  lining  of 
the  tympanum.  Glycerine  both  diluted  and  pure  has  been  applied 
to  the  drum-head  in  many  cases  of  chronic  deafness  with  good 
effect.  It  is  not  suited  to  the  humid  inflammations,  but  to  the 
proliferative  and  dry  cases. 

When  the  external  canal  is  dry  and  its  cerumen  diminished; 
when  the  drum-head  is  dry,  thick,  opaque,  and  distorted  by  ad- 
hesions and  contractions,  and  there  is  a  suspicion  of  rouooas 
masses  within  the  tympanum,  warm  glycerine  and  water  should 
be  dropped  in  the  ear  daily,  and  allowed  to  remain  for  ten 
minutes. 

A  little  vaseline  smeared  upon  the  canal  walls  is  the  best  rep- 
resentative of  cerumen.  It  softens  and  soothes  the  scaly  skin, 
keeps  out  dirt,  and  should  be  renewed  oflen. 

The  presence  of  a  great  deal  of  secretion  in  the  tympanum 
and  tube  with  a  soggy  and  congested  drum-head  has  been  men- 
tioned in  some  cases  of  catarrhal  inflammation.  The  amount  of 
secretion  can  be  diminished,  and  the  tympanic  disease  modified 
favorably  without  injury  to  the  drum-head,  by  instillation  of  five 
or  ten  grain  solutions  of  zinc  sulphate.  This  strength  is  neces- 
sary to  set  up  decided  osmotic  currents.  I  am  experimenting 
with  other  remedies,  introduced  into  the  tympanum  by  osmosis, 
and  hope  to  present  serviceable  indications  and  reliable  statistics 
at  some  future  time. 

I  warm  a  common  dropper  over  the  argand  burner,  fill  it  half 
full  of  the  desired  solution,  warm  it  again  until  a  drop  exudes 
from  the  point,  drop  a  little  in  the  palm  of  the  hand  to  test  the 
temperature,  incline  the  patient's  head  so  that  the  treated  ear  is 
upward,  and  drop  the  fluid  into  the  meatus.  I  leave  the  remedy 
in  from  five  to  ten  minutes,  then  hold  a  small  cup  under  the  auricle, 
tip  the  head  towards  this  side,  catch  the  escaping  fluid,  and  wipe 
the  ear  and  neck  with  a  towel. 

Inflations  of  the  tympanum  by  the  air-bag  without  and  with 
the  catheter  play  an  important  r6le  in  treatment.  Their  use  in 
aerating  the  cavity,  expelling  mucus,  forcing  in  medicated  vapors 
and  fluids,  restoring  the  plane  and  mobility  of  the  membrana 
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tympani,  aiding  the  hearing,  and  promoting  curative  action,  has 
been  dwelt  upon  in  treatment  of  the  Eustachian  tube. 

There  are  other  effects  of  inflations,  which  are  too  important 
to  be  neglected.  •  They  relieve  the  uncomfortable  fulness  in  the 
ear,  mitigate  or  check  tinnitus,  banish  vertigo,  calm  nervous  irri- 
tation, and  ameliorate  a  distracted  mental  state.  Moderately 
strong  inflations  have  a  mechanical  action  not  to  be  ignored. 
They  exercise  compression  upon  the  dilated  vessels  of  the  tympa- 
num, and  force  contraction  ;  break  fibres  and  bands  of  inflam- 
matory formation ;  tear  adhesions  between  the  drum-head  and 
ossicles,  and  walls  of  the  ear;  free  and  stretch  hampered  and 
contracted  muscles ;  loosen  the  stiffened  articulations,  and  break 
up  anchyloses.  These  conditions  are  present  in  many  cases  of 
long-standing  aural  inflammation,  especially,  in  the  proliferative 
stage  or  variety,  and  upon  their  betterment  or  removal  depends 
to  a  certain  extent  the  improvement  of  the  hearing. 

When  the  ossicles  are  immovable,  the  injected  air  will  act  with- 
greater  force  than  usual  upon  the  segments  of  the  membrana 
tympani,  and  the  physician  should  not  continue  his  inflations 
too  long  nor  make  them  too  powerful,  for  fear  of  destroying  its 
elasticity  or  rupturing  some  thinned  and  atrophic  portion. 

Several  inflations  should  be  made  at  each  visit,  once  or  twice  a 
week,  and  the  other  treatment  steadily  and  hopefully  continued. 
Siegle's  instrument,  so  useful  in  diagnosing  adhesions  and  free 
s^ments  of  the  membrana  tympani,  is  sometimes  applied  for  the 
purpose  of  restoring  the  drum-head  to  its  pro])er  position,  and 
breaking  up  adhesions  in  the  middle  ear.  It  is  very  troublesome, 
and  entirely  inadequate  for  the  purpose,  notwithstanding  the  en- 
comiums of  some  authors. 

Operations  upon  and  through  the  membrana  tympani  are 
occasionally  performed  for  the  relief  of  progressive  deafness,  and 
chronic  inflammation  of  the  tympanum. 

Certain  approved  surgical  measures  must  now  be  considered 
for  distortion,  depression,  and  adhesion  of  the  membrane,  and 
contraction  of  the  tensor  tympani  muscle. 

Accidental  rupture  of  the  membrana  tympani  in  some  cases  of 
chronic  deafness  was  observed  by  physicians  of  the  last  century 
to  improve  the  hearing,  and  this  improvement  continued  as  long 
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as  the  opening  remained.  It  was  a  natural  conclasion^  that  arti- 
ficial perforation  of  the  drum-head  in  similar  cases  would  have 
the  same  effect  as  the  accidental,  and  so  it  proved.  The  example 
furnished  by  nature  was  imitated  by  art ;  the  membrana  tympani 
was  incised  for  deafness  by  regulars  and  charlatans,  and  accident 
thus  furnished  an  established  operation  in  surgery,  as  it  has  done 
in  many  otUer  instances.  There  was  very  little  attention  paid  to 
diagnosis  of  the  aural  condition  demanding  perforation  of  the 
membrane.  Surgeons  were  ignorant  of  the  methods  of  diagnosis 
and  of  the  refinements  of  aural  pathology,  which  make  modern 
practice  nearly  an  exact  science ;  and,  hence,  any  and  every  case 
of  deafness  was  treated  by  puncturing  the  membrane.  As  only 
a  very  few  cases  were  amenable  to  such  treatment,  numerous 
failures  to  improve  the  hearing  resulted ;  the  operation  fell  into 
disrepute  amongst  educated  surgeons,  and  was  for  awhile  per- 
formed only  by  the  disreputable  and  dishonest. 

Increased  knowledge  of  the  anatomy  and  physiolc^y  of  the 
ear,  and  great  improvement  in  methods  of  diagnosing  pathological 
states  have  enabled  modern  practitioners  to  establish  data  by 
which  one  may  decide  the  feasibility  of  an  operation,  and  the 
probability  of  improving  audition. 

Indications  for  operation  in  chronic  progressive  infiamoaation 
of  the  tympanum,  when  other  treatment  fails  to  improve  the 
hearing  and  to  relieve  discomfort,  are  as  follows : 

1.  The  Eustachian  tube  remains  closed  in  spite  of  treatment, 
the  drum-head  being  depressed,  and  morbid  aural  syniptoms 
prominent. 

2.  The  presence  of  mucus,  blood,  fibrin  or  a  foreign  body  in 
the  tympanum. 

3.  Atrophic  thinning  and  poucb-lik«  bulging  of  portions  of  the 
membrane. 

4.  Thickening,  hardness,  stiffness,  and  slight  mobility  of  the 
membrane. 

5.  Cicatricial  folds,  causing  contraction  and  distortion  of  the 
membrane,  diminution  of  its  mobility,  and  frequent  attacks  of 
hypersemia. 

6.  Prominence  of  the  anterior  and  posterior  folds ;  depression 
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of  the  membrane,  with  adhesion  to  the  ossicles  or  the  inner  wall 
of  the  tympanum. 

7.  Malposition  of  the  ossicles,  and  unfortunate  attachments  of 
a  perforated  drum-head,  causing  tinnitus,  vertigo,  and  fugitive 
pains. 

8.  Distressing  tinnitus  which  all  the  resources  of  art  cannot 
otherwise  relieve. 

9.  Contraction  and  rigidity  of  the  tensor  tympani  muscle,  with 
depression  of  the  membrane,  and  symptoms  of  pressure  upon  the 
labyrinth. 

Contraindications  for  operation  are  as  follows  : 

1.  The  membrana  tympani  is  almast  entirely  adherent  to  the 
inner  wall  of  the  tympanum,  so  that  there  is  no  outward  move- 
ment during  inflation  and  the  use  of  Siegle's  speculum. 

2.  The  deafness  has  resulted  from  cerebro-spinal  disease,  and 
the  tympanum  is  little  affected. 

3.  The  tuning-fork,  vibrating  upon  the  vertex,  shows  great 
impairment  or  total  paralysis  of  the  auditory  nerve. 

4.  The  patient  is  feeble  from  ill-health  or  old  age. 

5.  The  disease  is  hereditary,  of  very  long  continuance,  and 
there  are  unmistakable  signs  of  advanced  sclerosis,  with  hyperos- 
tosis of  the  temporal  bone. 

It  is  plain  enough  that  an  exact  diagnosis  of  the  aural  condi- 
tion must  be  made,  and  a  clear  idea  of  what  tissues  need  cutting 
to  give  greater  freedom  of  action  to  the  auditory  apparatus,  before 
the  knife  should  be  taken  in  hand. 

The  simple  incision  in  the  inferior,  anterior  or  posterior  quad- 
rant of  the  drum-head,  to  let  in  air,  favor  the  escape  of  improper 
substances,  or  diminish  atrophic  thinning  and  pouching,  should 
be  made  under  good  illumination  from  the  head-mirror,  through 
a  thin  hard  rubber  speculum,  by  means  of  the  myrvpgotome, 
fixed  at  an  angle  in  a  Weber-Liel  handle.  The  cut  should  be 
about  2  mm.  long,  and  2  mm.  distant  from  the  manubrium,  but 
its  height  may  be  varied  according  to  circumstances. 

Cicatricial  folds  and  bands  that  distort  the  membrane  and  drag 
upon  the  manubrium  should  be  cut  across  their  long  axis.  The 
posterior  fold,  between  the  short  process  of  the  malleus  and  the 
periphery,  becomes  prominent  and  rigid  when  the  membrane  is 
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much  depressed,  and  both  Lucae  and  PoHtzer  recommend  that 
it  should  be  incised  transversely.  A  sickle-shaped  needle,  fixed 
in  a  Weber-Liel  handle  with  the  cutting  edge  upwards,  should 
be  passed  through  the  drum-head  below  the  fold,  and  the  cut 
made  upwards  to  avoid  injuring  the  chorda  tympani  nerve. 

Thickening  and  sclerosis  of  the  membrane,  permanent  occlu- 
sion of  the  Eustachian  tube,  and  distressing,  obstinate  tinnitus, 
require  an  incision  in  the  inferior  posterior  quadrant,  2  mm.  long, 
parallel  with  and  2  mm.  behind  the  manubrium.  If  pain  occurs 
and  inflammation  threatens  after  making  an  operation,  the  hot 
douche  should  be  used,  and  Aconite  administered  internally. 

It  is  desirable  and  generally  necessary  to  keep  the  perforation 
from  closing,  and  many  methods  have  been  in  vogue  to  prevent  it. 
One  way  is  to  dissect  out  a  triangular  segment  of  the  membrane— 
a  difficult,  severe,  and  sometimes  dangerous  operation.  One  in- 
cision is  made  from  the  umbo  at  the  manubrium  down  to  the 
lower  margin  of  the  membrane,  another  from  the  umbo  to  the 
posterior  margin  ;  the  flap  is  then  seized  by  delicate  angular  for- 
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ceps,  and  separated  from  its  peripheral  attachment  by  Simrock's 
scissors,  or  by  a  probe-pointed  knife  fixed  in  a  Weber-Liel  handle. 
This  myringodectomy  of  Gruber  is  condemned  by  Voltolini,  who 
rather  exaggerates  its  dangers. 

In  a  case  operated  upon  by  the  former  distinguished  author,  the 
opening  remained  after  a  period  of  five  months. 

Another  method  of  maintaining  an  opening  is  by  amputating 
the  handle  of  the  malleus,  as  proposed  by  Wreden,  but  the  ope- 
ration is  unjustifiable,  and  I  will  not  describe  it. 

Catgut  bougies,  and  laminaria  and  sponge-tents,  placed  in  the  in- 
cision to  keep  it  from  closing,  have  had  their  advocates,  but  they 
are  now  considered  impracticable. 
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Politzer's  eyelet  is  the  best  and  only  thing  now  used  for  main- 
taining an  opening  in  the  membrane.  It  is  made  of  hard  rubber 
or  metal^  is  spool-shaped,  perforated  longitudinally,  and  has  a 
piece  of  silk  attached  to  it  with  which  to  draw  it  out.  It  is  but- 
toned into  a  single  incision  behind  the  malleus,  and  the  silk  is 
left  in  the  external  canal.  Politzer  has  invented  a  delicate  and 
peculiar  angular  forceps  to  fix  the  eyelet  in  position.  The  eye- 
let upon  the  forceps  is  placed  in  the  incision,  and  a  slight  pres- 
sure of  the  angle  of  the  forceps  liberates  and  leaves  it  secure. 

Fio.  118. 


Poutzer's  Eyelet  and  Forceps. 

The  eyelet  must  be  placed  in  position  gently,  else  injury  may 
be  done  to  the  ossicles,  and  adhesions  favored  between  the  mem- 
brane, the  ossicles,  and  the  walls  of  the  tympanum.  If  the  eyelet 
does  not  touch  the  inner  wall  of  the  tympanum,  it  causes  no  pain ; 
otherwise  severe  pain  may  ensue.  The  membrane  becomes  red, 
pus  shows  around  the  foreign  body,  the  lips  of  the  wound  tighten 
around  the  eyelet  and  hold  it  fast;  but  inflammation  may  follow 
in  the  middle  ear,  and  pus  flow  out  of  the  opening.  A  drop  of 
glycerine  in  the  eyelet  will  dissolve  away  plugs  of  pus  and  epi- 
thelial debris,  and  aid  in  keeping  the  opening  free. 

The  consequent  inflammation  must  be  treated  in  the  usual 
manner,  and  between  the  times  of  dressings  a  pledget  of  cottop 
must  be  placed  against  the  eyelet  to  keep  it  from  being  pushed 
outwards.  Not  unfrequently  it  is  displaced  outward  by  the  flow 
of  pus,  and  by  blowing  the  nose.  After  the  reactive  symptoms 
have  subsided,  the  eyelet  oflen  improves  the  hearing  and  arrests 
tinnitus. 

It  is  difficult  to  fix  the  eyelet  in  place,  more  difficult  to  main- 
tain it  in  position,  and  most  difficult  to  keep  its  opening  clear  of 
mucus  and  epithelium.     It  sometimes  occasions  severe  neuralgic 

29 
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pain,  and  may  fall  into  the  tympanum  and  excite  violent  inflam- 
mation. For  these  reasons  Politzer's  little  invention  is  now  sel- 
dom used. 

A  membrane  perforated  by  disease  sometimes  heals  and  be- 
comes adherent  to  the  ossicles  and  inner  wall  of  the  tympanum  in 
such  a  manner,  as  to  cause  distressing  symptoms  and  require  an 
operation  for  relief. 

An  imperforate  membrane  sometimes  forms  adhesions  ^vith  the 
ossicles  and  promontory  of  such  a  nature,  that  an  operation 
would  seem  to  promise  an  improvement  of  the  condition  and  the 
hearing. 

These  operations,  which  consist  in  dissecting  the  membrane 
from  its  abnormal  attachments,  necessitate  special  instruments  and 
great  skill  in  manipulation. 

Dr.  Prout,  of  Brooklyn,  N.  Y.,  whose  course  of  lectures  upon 
aural  diseases  I  had  the  pleasure  of  attending  in  1869,  has  per* 
formed  several  operations  of  this  character;  but  so  skilful  an 
operator  may  do  surgical  operations,  that  many  others  should  only 
think  about. 

He  makes  use  of  a  very  small  knife  which  he  describes,  "The 
blade  is  bent  on  the  flat  at  an  angle  of  forty-five  d^rees ;  it  is 
triangular  in  shape,  about  one  and  a  half  lines  long,  and  three- 
fourths  of  a  line  broad,  sharp  at  the  point  and  cutting  at  both 
edges.  The  shank  is  three  inches  long,  of  which  the  inch  next 
the  handle  is  not  tempered,  that  it  may  be  bent  to  any  desired 
angle.  The  handle  is  eight-sided,  that  it  may  be  rotated  between 
the  thumb  and  finger  in  using  it,  and  is  two  inches  long." 

The  patient  is  etherized,  the  head  supported,  the  membrane 
illuminated  by  the  head-mirror,  the  knife  shank  bent  at  an  angle, 
and  its  blade  drawn  around  adhesions  until  all  obnoxious  bands 
are  incised  and  the  membrane  is  free.  Blake's  middle-ear  syringe 
will  be  found  aseful  in  washing  out  the  tympanum  in  this  and 
other  operations  upon  the  membrane. 

One  patient  before  operation  had  unbearable  tinnitus  and  heard 
medium  voice  at  ten  feet.  Immediately  after  the  operation,  the 
tinnitus  had  ceased,  and  she  heard  medium  voice  at  thirty  feet. 
The  not  severe  pain  was  relieved  by  the  warm  douche,  and  a 


OPERATIONS    UPON   THE    MEMBRAKA    TTMPANI.       443 

slight  purulent  infiammation  for  a  week  aflei:wards  was  treated 

in  the  usual  manner. 

One  year  after  the  operation,  the  opening  in  the  membrane  re- 

mainedy  the  middle  ear  was  dry,  and  medium  voice  was  easily 

heard  at  twenty  feet. 

Fio.  119. 


Blake's  Middle-ear  Strikoe. 

One  cannot  expect  such  a  good  result  in  all  cases,  but  when 
everything  else  has  failed  to  give  relief,  and  symptoms  demand 
interference,  it  is  comforting  to  feel  that  all  hope  is  not  last,  and 
that  it  is  proper  to  venture  upon  this  delicate  operation. 

The  tensor  tympani  muscle  has  a  tonus  and  contractility  like 
other  muscles.  It  is  subject  to  paresis  or  paralysis,  in  connection 
with  the  same  affection  in  the  palato-tubal  muscles,  and  can  be 
recognized  by  deafness,  and  free  swinging  of  the  malleus  and 
drum-head.  The  muscle  becomes  contracted  temporarily  or  per- 
manently in  many  cases  of  chronic  inflammation  of  the  tympa- 
num. Irritation  in  the  tympanum,  Eustachian  tube,  pharynx^ 
soft  palate,  and,  probably,  in  other  parts  excites  frequent  contrac- 
tion of  this  delicate  muscle.  Continued  irritation  and  frequent 
contraction  lead  to  hypertrophy,  tonic  spasm,  permanent  shorten- 
ing, rigidity,  and,  finally,  to  fatty  degeneration. 

These  conditions  are  favored  by  closure  of  the  Eustachian 
tube,  the  consequent  rarefaction  in  the  tympanum,  inward  pres- 
sure of  the  membrana  tympani,  and  the  denser  air  upon  its  ex- 
ternal surface;  but  they  occur  without  these  aids,  the  passage  of 
air  through  the  tube  to  the  drum  being  unobstructed.  They  are, 
also,  favored  by  gradual  contraction  of  the  fibres  and  bands  of 
morbid  connective  tissue  in  the  tympanum,  which  drag  the  drum- 
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head  inwards,  clog  and  hamper  the  action  of  the  ossicles,  and  en- 
velop and  hinder  the  movements  of  the  slender  tendon  of  the 
tensor.  It  is  probable  that  simple  closure  of  the  tube  alone,  as 
well,  as  proliferative  changes  in  the  tympanum,  could  they  exist 
without  other  morbid  changes,  would  induce  shortening  and 
rigidity  of  the  tensor  tympani. 

It  is  certain  that  this  little  muscle  drags  in  the  manubrium, 
destroys  the  harmonious  action 'of  the  assicles,  induces  catarrh  ot 
the  mucous  membrane,  increases  the  intra-labyrinthine  pressure, 
causes  deafness,  distressing  tinnitus,  vertigo,  and  ultimate  atrophy 
of  the  terminal  filaments  of  the  auditory  nerve. 

Cutting  its  tendon  has,  therefore,  become  a  legitimate  opera- 
tion in  surgery,  after  other  means  of  relief  have  been  tried  with 
indiHerent  success.  If  inflation  will  restore  temporarily  the 
malleus  handle  to  a  normal  position,  of  course,  one  should  per- 
severe in  the  usual  methods  of  treatment,  leaving  tenotomy  as  a 
deniier  ressort. 

The  manubrium  is  pressed  or  dragged  inwards  in  various  ways, 
which  have  been  sufficiently  dwelt  upon.  It  is  necessary  to  diag- 
nose depression  due  to  contraction  of  the  tensor  tympani,  from 
that  depending  upon  other  causes,  before  proceeding  to  operate. 

The  reader  will  remember  that  the  tendon  of  the  tensor  tym- 
pani muscle  leaves  the  ostium  of  the  processus  cochleariformi<i, 
passes  across  the  tympanum  high  up,  and  is  inserted  into  the  an- 
terior, inner  edge  of*  the  manubrium.  When  the  muscle  is  con- 
tracted, the  malleus  handle  is  drawn  inwards  and  twisted  upon 
its  long  axis;  the  posterior  border  is  sharp  and  prominent;  the 
short  process  stands  out  boldly ;  the  posterior  and  anterior  folds 
show  conl-like;  the  membrane  behind  the  manubrium  is  nearly 
in  the  same  plane  as  the  bone ;  but  anterior  it  is  depressed,  and 
forms  a  dark  concavity,  that  resembles  a  perforation.  It  is 
easy  to  recognize  the  difference  between  this  sharp-edged,  fore- 
shortened manubrium,  and  the  broad,  flat,  thickened  appearance 
seen  in  depression  from  non-muscular  causes ;  but  frequently  both 
inflammatory  adhesion,  and  contraction  of  the  muscle  exist  to- 
gether, and  then  diagnosis  is  difficult. 

Tenotomy  of  the  tensor  tympani  muscle  was  suggested  by 
Hyrtl,  and  first  performed  by  Weber-Liel,  who  has  an  exalted 
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opinion  of  its  benefits,  not  universally  agreed  to  npon  this  side 
of  the  water.     His  method  of  operating  is  rational. 

The  head  is  fixed  in  proper  position  by  a  head-rest ;  a  thin 
rubber  speculum  is  inserted  in  the  canal,  and  the  parts  are  well  illu- 
minated. An  ansesthetic  is  not  considered  necessary,  as  the  pain 
is  not  severe.  Weber-Liel's  peculiar  tenotome  is  introduced  down 
to  the  membrana  tyrapani,  its  hooked  blade  is  passed  through  the 
membrane  about  1  to  1^  mm.  downward  and  forward  from  the 
short  process  of  the  malleus.  The  instrument  is  then  pushed  a 
little  inward,  its  handle  moved  downward  and  forward,  and  the 
hook  grasps  the  tendon.  The  handle  is  now  turned  a  little  more 
towards  the  patient's  face ;  a  gentle  pressure  is  exerted  upon  its 

Fig.  120. 


Webeb-Liel's  Tenotome. 

hook ;  the  button  connected  with  the  cog  is  slipped  along  enough 
to  turn  the  hooked  blade  one-quarter  around  its  axis;  and  a 
crackling  and  yielding  will  indicate  that  the  tendon  has  been  cut. 

The  button  is  then  slipped  back  to  its  former  position,  which 
turns  the  knife,  and  the  instrument  is  cautiously  withdrawn. 
Care  should  be  exercised  to  keep  the  hooked  blade  in  the  anterior 
portion  of  the  tympanum,  close  to  the  inner  surface  of  the  manu- 
brium, and  upon  a  level  with  the  incision,  in  order  to  avoid  in- 
jury to  the  chain  of  ossicles,  the  chorda  tympani  nerve,  and  the 
inner  wall  of  the  tympanum. 

Dr.  Weber-Liel  has  performed  the  operation  more  than  300 
times. 
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Dr.  Burnett  says :  "  I  have  had  the  great  pleasure^  as  well  as 
the  privilege,  of  seeing  Dr.  Weber-Liel  perform  this  operationi 
and  although  its  performance  with  the  inventor's  instrument 
seems  to  have  been  difficult  for  most  of  those  who  have  attempted 
it,  Dr.  Weber-Liel  certainly  performs  the  operation  with  ease. 
....  He  insists  on  the  necessity  of  the  greatest  previous  prac- 
tice on  the  cadaver  before  the  operation  is  attempted  on  the  living 
subject  He  rejects  the  assertions  that  the  operation  is  in  any 
way  dangerous  to  life  or  detrimental  to  the  amount  of  hearing 
still  existing  anterior  to  the  operation.  The  best  result  of  the 
operation,  he  thinks,  has  been  the  quelling  of  the  tinnitus  aurium ; 
greater  benefit  to  hearing  would  accrue,  if  the  tendon  were  cut 
at  a  much  earlier  stage  than  heretofore  deemed  necessary."* 

In  most  cases  this  operation  is  impracticable,  because  the  mem- 
brana  tympani  is  so  depressed  in  front  of  the  manubrium,  that 
it  cannot  be  perforated  without  injuring  the  inner  wall  of  the 
ear. 

Dr.  Frank  substituted  a  simple  knife,  fitted  at  an  angle  into  a 
Weber-Liel  handle,  for  cases  in  which  the  anterior  wall  of  the 
external  canal  curved  backwards  much,  and  permitted  only  a  very 
limited  view  of  the  anterior  portion  of  the  drum-head.  A  curved 
sickle-shaped  knife  is  used  now  in  preference  to  the  cumbersome 
instrument  of  Weber-Liel. 

Each  operator  has  a  knife  fashioned  according  to  his  own  no- 
tion, but  generally  it  is  some  modification  of  that  used  so  skil- 
fully by  Professor  Gruber. 

Most  tenotomes  have  unnecessarily  sharp  points  for  perforating 
the  membrane;  they  endanger  deeper  structures,  and  I  have 
always  dreaded  to  use  them. 

Dr.  Green,  of  Boston,  Mass.,  must  have  had  tliis  same  feeling, 
for  he  has  had  a  sabre-like  knife  made,  curved  a  little  on  the  flat, 
and  having  a  rounded  blunt  end. 

Dr.  Hartmann,  of  Berlin,  uses  a  sickle-shaped  tenotome, 
strongly  curved  on  the  flat,  and  fitted  into  the  Weber-Liel  handle. 

It  is  necessary  for  pbvious  reasons  to  have  a  pair,  curved  in 

*  The  Ear ;  Ita  Anatomy,  Physiology  and  Diseases.  C.  H.  Bamett,  A.M.» 
M.D.,  etc. ;  pp.  421-425. 
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opposite  directions,  with  the  cutting  edge  upward  or  downward, 
according  to  the  operation  determined  upon.  I  think  this  knife 
suits  the  requirements  best,  but  I  have  had  mine  made  with  dulled 
points,  to  lessen  the  risk  of  injury  to  other  parts  than  those  in- 
tended, and  I  make  the  incision  in  the  membrane  with  a  myringo- 
tome or  a  cataract  needle  before  introducing  the  tenotome,  as 
practiced  by  Schwartze. 

FiQ.  121. 


Tenotomes. — 1,  Gruber's;  2,  Greenes. 


Professor  Gruber  early  modified  the  method  of  Weber-Liel, 
and  others  have  followed  his  example. 

Dr.  Green  prefers  to  incise  the  membrane  behind  the  malleus 
near  tlie  short  process,  and  to  cut  upwards. 

Dr.  Pomeroy  makes  an  incision  near  the  end  of  the  manubrium, 
and,  also,  cuts  upwards  until  the  tendon  is  reached  and  severed. 

Burnett  has  summarized  Gruber's  reasons  for  these  different 
methods.  "  The  rostrum  of  the  aemicanalis  musculi  tenaoris  tyrn- 
pani  varies  in  its  position  in  the  tympanum,  being  sometimes 
over  the  anterior  segment  of  the  upper  arch  of  the  oval  window 
(or  it  may  be  over  the  window),  and  in  some  cases  it  may  be  over 
the  posterior  segment  of  the  oval  window.  The  direction  of  the 
tendon,  as  it  passes  from  the  rostrum  cochleare  to  the  handle  of 
the  hammer,  must  vary  greatly,  according  to  the  position  of  the 
former  bony  process,  and  accordingly  the  handle  of  the  hammer, 
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in  cases  of  retraction,  will  have  a  variable  appearance.  If  the 
rostrum  coclUeare  is  placed  far  backward,  the  hammer  will  appear 
drawn  more  backward  and  inward,  than  if  the  rostrum  is  situate 
further  forward,  when  the  handle  of  the  hammer  will  appear  to 
be  drawn  directly  inward.  In  the  latter  case,  the  anterior  s^- 
ment  of  the  membrana  tympani  will  not  appear  to  be  as  large, 
as  it  does  in  the  former  case,  where  the  handle  is  apparently 
drawn  far  backward  and  upward. 

"  Hence,  Gruber  concludes,  that  no  positive  rule  can  be  estab- 
lished respecting  the  choice  of  a  point  for  incision  most  likely  to 
reach  the  tendon  of  the  tensor  tympani  muscle ;  but  the  variable 
relations  of  the  membrana  tympani,  and,  especially,  the  position 
of  the  manubrium  of  the  malleus,  must  aid  in  deciding  where  the 
incision  should  be  made."* 

In  performing  the  operation,  the  head  should  be  firmly  sup- 
ported, a  self-retaining  speculum  adjusted,  the  membrana  tym- 
pani illuminated  by  the  head-mirror,  and  an  incision  made  with 
the  myringotome,  2  mm.  long,  a  little  below  and  just  behind  the 
short  process  of  the  malleus.  Hartmann's  tenotome,  with  the 
point  blunted,  should  then  be  inserted  through  the  wound,  having 
its  concavity  towards  and  hugging  the  manubrium,  and  its  cutting 
edge  turned  upwards.  A  slight  pressure  and  gentle  sawing, 
drawing  motion  will  cut  the  tendon,  and  tlie  chorda  tympani  if 
reached  will  be  pushed  upward  and  remain  uninjured,  provided 
the  pressure  and  movement  of  the  instrument  is  arrested,  as  soon 
as  the  snapping  sound  caused  by  the  tenotomy  is  heard.  It 
matters  very  little  if  the  nerve  be  cut,  as  its  function  is  not  im- 
portant, and  its  abolition  causes  no  apparent  disturbance. 

I  cut  the  nerve  once  in  an  operation  for  caries,  and  the  symp- 
toms which  ensued,  corresponded  with  those  recorded  by  several 
authors.  There  was  momentary  lingual  shock  followed  by  tin- 
gling and  numbness  in  the  corresponding  side  of  the  tongue 
which  continued  some  hours.  Sapid  substances,  as  I)orax,  salt^ 
and  sugar  were  felt  when  placed  upon  the  paretic  border  of  the 
tongue,  but  could  not  be  distinguished  one  from  the  other,  even, 

*  The  Ear ;  its  Anatomy,  Physiology  and  Diseases.    C.  H.  Burnett,  A.M., 
M.D.,  ete. ;  pp.  423-424. 
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when  entirely  dissolved.  Slight  numbness  continued  three  days, 
then  gradually  disappeared  ;  the  taste  remained  in  abeyance  upon 
the  side  of  the  tongue  for  a  long  time,  but  the  patient  wafl  uncon- 
scious of  its  loss. 

Great  caution  should  always  be  exercised  in  every  operation 
upon  the  drum-head.  When  the  incision  is  made  in  front  of  the 
manubrium,  there  is  liability  of  injuring  the  ossicles ;  when  behind, 
the  stapes  may  be  broken,  the  foramen  ovale  perforated,  or  the 
carotid  artery  cut,  if  its  osseous  canal  is  incomplete,  as  occasion- 
ally happens. 

Immediately  after  the  operation,  blood  runs  down  the  mem- 
bntne  outside  and  in,  and  in  some  cases  may  be  seen  through 
it.  In  favorable  cases,  the  manubrium  will  spring  outwards; 
the  membrane  become  more  mobile;  tinnitus,  vertigo  and  cere- 
bral disturbance  cease,  and  the  hearing  improve,  especially  after 
two  or  three  inflations. 

The  afler-treatment  for  all  operations  upon  the  membrane 
should  be  the  warm  douche  to  allay  pain  and  wash  out  the  blood, 
a  tuft  of  cotton  in  the  meatus,  the  administration  of  a  few  doses 
of  Aconite,  daily  inflations  with  the  air-bag,  and,  after  inflam- 
matory reaction  subsides,  energetic  general  treatment  for  the  aural 
condition. 

The  restorative  power  of  the  membrana  tympani  is  wonderful 
and  the  perforation  generally  closes  soon,  unless  energetic  eflbrts 
are  made  to  keep  it  open. 

I  have  attempted  to  cut  the  tensor  tympani  in  seven  patients. 
In  two  cases,  I  was  obliged  to  desist  because  of  the  pain  and  re- 
bellion of  the  sufferers.  Three  other  patients  derived  no  benefit 
from  the  operation,  one  having  acute  inflammation  of  the  tym- 
panum for  some  weeks  afterwards.  Two  cases  out  of  the  seven 
were  materially  benefited.  One  was  relieved  of  a  distressing, 
hissing  tinnitus,  and  occasional  attacks  of  vertigo,  whereby  the 
hearing  for  the  voice  was  somewhat  improved ;  the  other  lost  a 
loud  pulsating  tinnitus,  which  had  often  kept  him  awake  at  night, 
and  gained  considerable  audition,  after  a  few  weeks  treatment  I 
must  confess,  I  felt  serious  misgivings  at  undertaking  this  opera- 
tion, and  I  believe  some  of  the  above  cases  were  not  diagnosed 
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carefully  enough  from  adhesive  inflammation  of  the  membrana 
tympani  and  ossicles. 

I  do  not  consider  the  operation  so  difficult  for  the  well-trained 
aurist,  who  has  a  steady  hand,  and  I  do  not  have  the  discouraging 
idea  of  it,  that  Dr.  Burnett  does.  I  believe  in  the  optimism  of 
Boosa,  who  says :  ^'  It  having  been  demonstrated  that  the  opera- 
tion is  a  safe  one,  and  that  it  usually  has  a  temporary  beneficial 
effect,  especially  in  diminishing  the  tinnitus  aurium,  and  that  it 
sometimes  does  substantial  benefit,  we  may,  I  think,  hope  more 
from  it  in  the  future,  when  it  will  be  undertaken  at  an  earlier 
stage  of  the  disease  of  the  middle  ear.  If  thus  performed,  and 
followed  up  by  treatment  of  the  middle  ear  through  the  Eiftta- 
chian  tube,  I  think  we  may  hope  for  substantial  results  from  it"* 

Medicines  should  be  given  internally  for  the  different  varieties 
of  chronic  inflammation  of  the  tube  and  tympanum,  just  as  for 
disease  elsewhere.  I  have  indicated  the  peculiar  characteristics 
of  certain  medicines,  which  render  them  useful  in  aural  disease, 
and  refer  the  reader  for  some  points,  to  what  I  have  written  in 
other  parts  of  the  book  upon  materia  medica  and  therapeutics. 

The  measures  instituted  according  to  the  laws  of  physics  and 
surgery  are  paramount,  and  the  topical  application  of  chemical 
and  medicinal  substances  is  a  great  necessity  in  treating  disease 
of  the  ear ;  but  one  may,  also,  derive  some  good  from  internal 
medication. 

It  is  necessary  to  differentiate  the  varieties  of  chronic  inflam- 
mation of  the  tympanum  and  tube.  The  humid,  the  dryer,  and 
the  proliferative  phases  of  the  affection  require  different  medi- 
cines. 

Pulsatilla  is  a  good  medicine  for  mild,  moist  inflammation  of 
the  tube  and  tympanum,  when  it  has  not  existed  very  long,  and 
evidence  of  deep  organic  alteration  in  the  mucous  membrane  is 
absent. 

Pulsatilla  is  a  sweet  word,  and  its  orthography  almost  conveys 
an  idea  of  those  yellow-haired,  blue-eyed,  pale-faced,  submis- 
sive, sensitive,  tearful,  tender  creatures  so  frequently  seen  in  "  our 

*  A  Practical  Treatise  on  the  Diseases  of  the  Ear,  IncludiDg  the  Anatomj 
of  the  Organ.    D.  B.  St.  John  Boosa,  M.A.,  M.D.,  etc. ;  p.  339. 
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girls."  The  medicine  acts  best  upon  this  type  of  individual,  but 
I  have  found  it  valuable  for  aural  affections  in  other  tempera- 
ments. 

It  is  suitable  for  itching  and  dryness  of  the  external  canal ;  a 
moist,  reddish  or  yellowish,  soaked  appearance  of  the  drum-head ; 
transient  or  permanent  fulness  and  uneasiness  in  the  ear;  dulness 
of  hearing,  mucous  rftles  during  blowing  the  nose  and  artificial 
inflation,  occasional  darts  of  pain  through  the  ear,  inconstant 
ringing  or  rushing  tinnitus,  occasional  attacks  of  vertigo,  flabbi- 
ness  and  hypersecretion  of  the  pharynx,  and  considerable  bland 
mucous  discharge. 

Kali  hydriod,  is  an  efficient  agent  for  cases  characterized  by  in* 
flammation,  with  a  profuse  sero-mucous  discharge  obstructing  the 
tube  and  tympanum,  and  accumulating  constantly  in  the  pharynx. 
The  ears  feel  stuffed,  the  hearing  is  blunted,  and  occasional  pains 
and  coarse  tinnitus  are  present.  The  external  canal  is  generally 
moist  from  hypersecretion  of  thin  cerumen ;  the  membrana  tym- 
pani  is  red,  congested,  and  thickened ;  inflation  is  accomplished 
with  difficulty  or  not  at  all,  owing  to  spongy  swelling  or  com- 
mencing proliferative  changes.  If  r&les  are  heard,  they  are  moist 
and  bubbling ;  the  pharynx  is  very  sensitive,  and  bleeds  easily 
upon  contact ;  it  often  presents  the  symptoms  of  hypertrophic 
pharyngitis,  and  profuse  coryzas  occur  frequently.  These  symp- 
toms are  most  frequently  encountered  in  persons  of  sanguineous 
temperament,  with  dissipated  habits,  syphilitic  dyscrasia,  and  the 
rheumatic  or  gouty  diathesis. 

Steady  administration  of  the  medicine  will  improve  the  ca- 
tarrhal condition,  and  arrest  the  proliferation,  which  left  untreated 
produces  irremediable  and  most  distressing  deafness.  It  should  be 
used  sparingly,  when  there  is  anaemia  and  weakness ;  it  is  more 
adapted  to  robust  and  otherwise  healthy  persons. 

Natrum  arsenicosum  is  another  remedy,  whose  pathogenesis 
points  directly  to  profuse  catarrh  of  the  pharynx,  tube  and  tym* 
panum.  It  is  particularly  applicable,  when  the  patient  is  sub- 
ject to  severe  coryza  and  epidemic  influenza,  and  a  rheumatic  or 
gouty  diathesis  predominates.  There  is  great  sensibility  to  cold  and 
exposure  to  cool  air  or  a  draft ;  contact  with  cold  objects,  and 
taking  iced  beverages  or  food  will  cause  the  nose  to  drip  serum, 
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and  violent  sneezing  to' ensue.  The  membrana  tympani  is  red- 
dened ;  there  is  fulness,  tinnitus,  deafness,  and  slight  pain  ;  infla- 
tion is  difficult,  but  noisy  when  it  succeeds;  the  pharynx  and 
nose  are  often  congested  or  inflamed,  and  the  disease  is  rather 
recent.  The  medicine  ought  to  be  given  in  water,  but  should  not 
be  continued  very  long  for  obvious  reasons. 

Mercurius  corroa,  is  one  of  the  best  medicines  with  which  to 
begin  the  treatment  of  long-standing,  profusely  humid  catarrhs, 
with  succulent  swelling  of  the  mucous  membranes.  It  should 
be  administered  in  all  eases  which  result  from  syphilis.  The 
external  canal  is  generally  moist  with  excess  of  cerumen ;  the 
membrane  is  reddened  and  thickened,  and  moves  very  little  when 
the  pneumatic  speculum  is  used  ;  there  is  coarse  tinnitus,  dolness 
of  hearing,  and  a  stuffed  numb  feeling  in  the  ear.  Inflation  does 
not  make  the  usual  subjective  or  objective  symptoms,  because  the 
air  cannot  get  into  the  tympanum. 

The  pharyngeal  walls  are  red,  tumid,  and  stiff,  especially,  abont 
the  orifice  of  the  Eustachian  tube;  the  tonsils  are  large  aod 
flabby;  a  nasty  slimy  expectoration  is  frequent;  the  throat  is 
often  sore  at  night,  and  there  are  spells  of  dull  aching  in  the 
tympanum,  especially,  at  night  and  in  damp  weather.  Mercury 
is  the  remedy  par  excellence  for  sanguineous  temperaments;  for 
good  constitutions  with  a  plus  of  vitality ;  for  coarse  fibred  and 
rough  individuals,  afflicted  with  chronic  tympanic  catarrh. 

Rhus  tox,  is  efficient  in  certain  kinds  of  rheumatism,  and  is 
serviceable  in  chronic  inflammation  of  the  aural  mucous  tract,  in 
persons  of  a  rheumatic  or  gouty  diathesis.  The  distinctive  symp- 
toms are :  rheumatic  pains  and  stiffness  in  the  muscles  and  joints; 
the  face  is  florid  and  disposed  to  erysipelas;  the  external  auditory 
canal  is  reddened  and  scaly ;  the  membrana  tympani  is  yellowish- 
gray,  thickened,  distorted,  and  often  adherent  to  the  promontory. 

There  is  considerable  fulness,  deafness,  and  loud  tinnitus;  the 
cerebral  circulation  is  exaggerated  above  the  normal,  and  vertigo 
common  and  sometimes  alarming. 

Inflation  generally  succeeds  and  causes  loud  r&les;  the  pharynx 
is  hypertrophic,  and  the  secretion  in  the  ear  and  throat  is  copious 
and  rather  thin.  Along  with  theae  symptoms,  there  will  gener- 
ally be  imperfect  digestion,  sluggish  liver  and  kidneys,  and  • 
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copious  deposit  of  uric  acid  and  urates  after  the  urine  has  cooled. 
Rhus  cannot  be  relied  upon  to  cure,  only  to  improve,  and  other 
medicines  must  succeed  it,  as  a  rule. 

Nux  vomica  has  proved  of  decided  value  in  some  few  oases  in 
spirit-drinkers,  with  hypertrophic  pharyngitis,  severe  humid  in- 
flammation, and  distressing  tinnitus,  due  probably  to  dilatation  of 
the  tympanic  vessels  from  paresis  of  the  vaso-motor  nerves.  They 
are  characterized  by  gastric  irritation,  flushed  face,  and  vertigi- 
nous attacks  threatening  apoplexy. 

Kali  bichrom.  is  suited  to  chronic  catarrhs  of  less  severity,  when 
the  secretion  is  thicker,  the  Eustachian  tube  patulous,  and  the 
pharynx  gray,  as  in  atrophic  pharyngitis.  The  external  canal  is 
generally  scaly  and  hypersemic,  and  may  contain  a  little  moist 
cerumen  ;  the  membrane  has  a  pink  or  yellowish-gray  color ; 
it  shows  dilated  vessels  along  the  manubrium,  and  is  depressed,  dis- 
torted or  adherent.  There  is  ringing,  hissing  or  humming  tin- 
nitus; considerable  impairment  of  audition,  and  occasional  ver- 
tigo. Inflation  will  bulge  the  membrana  tympani  outwards, 
relieve  the  sense  of  fulness,  and  cause  decided  rd^les.  There  is 
not  much  secretion  in  the  tube  or  tympanum,  and  it  has  more 
consistency  and  adhesiveness,  than  in  cases  requiring  Kali  hydriod. 
The  mouth  of  the  tube  is  more  likely  to  be  soft  and  relaxed,  than 
tensely  swollen;  and  this,  with  weakness  of  the  palato-tubal 
muscles,  may  necessitate  the  use  of  the  catheter  for  inflation. 
The  nose  and  pharynx  are  nearly  always  diseased,  when  this 
medicine  is  indicated,  and  debility  from  malnutrition  or,  perhaps, 
a  strumous  cachexia  will  guide  the  physician  to  the  remedy. 

Heparsvlph,  calc.  has  a  curative  influence  upon  this  disease.  The 
phlegmatic  and  sanguineous  temperaments  are  most  susceptible  to 
its  power,  and  it  is  especially  valuable  in  struma.  The  symptoms 
which  have  led  me  to  use  it  are  few.  The  skin  is  thin  and  rough, 
and  prone  to  eczematous  and  furuncular  eruptions,  particularly  in 
the  canal.  There  are  tender  spots  upon  the  scalp ;  the  ear  is 
unusually  sensitive  to  wind  and  cold ;  the  canal  is  pink  and  scaly, 
and  has  an  excess  of  cerumen ;  the  skin  is  so  thin  that  abrasions 
occur  easily,  and  gentle  manipulations  cause  considerable  suffer- 
ing. The  patient  dreads  to  have  the  auricles  touched,  and  shrinks 
in  fear  when  the  speculum  is  introduced. 
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The  membrana  tympani  is  often  scaly  and  dry;  it  shows  a  few 
congested  vessels,  and  is  limited  in  mobility  owing  to  depression 
or  adhesion.  There  is  generally  a  slight  tinnitus,  diminished 
hearing,  and  paroxysmal  fulne&s  and  rattling  in  the  tube  during 
inflation,  which  is  easily  accomplished. 

The  tube  and  tympanum  contain  only  a  moderate  quantity  of 
mucus,  which  is  of  syrupy  consistency,  and  not  tenacious.  The 
pharyngeal  opening  of  the  tube  is  generally  of  fair  size,  and  un- 
obstructed ;  the  pharyngeal  mucous  membrane  is  rough  and  mod- 
erately hyper»mic ;  soreness  of  the  throat,  glandular  swellings, 
and  nasal  catarrh  are  not  uncommon  symptoms  demanding  this 
remedy. 

Calcarea  phos,  is  one  of  the  best  medicines  for  tubal  and 
tympanic  catarrhs  in  children  and  strumous  youths.  The  picture 
of  disease  is  a  very  common  one,  and  can  be  readily  recognized. 
The  patient  has  a  lymphatic  constitution ;  the  skin  and  mucous 
membranes  are  thin,  and  prone  to  inflame  from  slight  causes; 
there  is  increased  secretion  from  the  nose,  throat,  and  ceru- 
minous  glands;  the  external  canal  is  moist,  often  almost  oo- 
cluded  by  excess  of  soft,  tawny  cerumen ;  the  membrana  tym- 
pani is  either  pink  or  dirty  buff;  it  is  depressed,  but  is  easily 
restored  by  inflation. 

There  is  a  stuffed  feeling  in  the  ears  with  considerable  deafness, 
but  rarely  any  tinnitus.  Inflation  is  accomplished  easily,  and  causes 
bubbling  r&les  and  immediate  improvement  in  the  hearing.  The 
tonsils  are  enlarged  and  flabby,  their  crypts  wide  and  deep,  and 
the  pharynx  is  in  a  state  of  granular  or  hypertrophic  pharyngitis. 
I  feel  satisfied  that  the  phosphorus  of  this  compound  exercises  a 
powerful  influence  upon  these  cases,  but  whether  by  improving 
general  nutrition  or  by  specific  action,  I  will  not  venture  to  say. 
The  medicine  must  be  given  for  a  long  time,  during  which 
local  treatment  of  the  throat  and  ear  should  be  pursued,  in  order 
to  insure  the  best  results. 

Fennim  iod.  can  hardly  be  dispensed  with  in  strumous  cases  of 
catarrhal  otitis,  accompanied  by  anaemia,  defective  assimilation  of 
food,  and  considerable  feebleness.  It  enriches  the  blood,  and,  at 
the  same  time,  aids  in  eliminating  through  its  iodine,  the  morbid 
principles  in  the  fluid  and  solid  tissues  of  the  body.     Its  aural 
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symptoms  are  vague,  but  are  much  the  same  as  those  of  Calea- 
rea  phos.,  and  it  may  supersede  or  follow  the  latter,  whenever 
debility  becomes  prominent. 

Arsenicum  iod.  has  a  decided  influence  over  chronic  in- 
flammation of  the  pharynx,  tube  and  tympanum,  when  there  is 
not  much  secretion  or  swelling,  but  a  rough,  granular  condition 
of  the  mucous  membrane,  tending  to  proliferative  changes.  There 
is  debility,  disordered  digestion,  unhealthy  muddy  color  of  the 
face,  and  scaly,  rough  skin.  The  external  canal  is  always  dry 
and  scaly ;  the  membrana  tympani  gray,  anemic,  atrophic,  de- 
pressed, and  oflen  adherent  to  the  inner  wall  of  the  tympanum  - 
inflation  is  easily  accomplished,  causing  a  rattling,  rushing  sound 
without  true  r&les ;  the  drum-head  moves  out  freely  or,  perhaps, 
only  bulges  a  little  behind  the  manubrium. 

There  is  deafness;  ringing,  hissing  or  pulsating  tinnitus  of 
most  persistent  quality ;  a  clucking  sound  sometimes  when  swal- 
lowing, and  sudden,  often  distressing  attacks  of  vertigp.  The 
tube  may  be  enlarged  from  atrophic  changes,  or  diminished  by 
granulations,  adventitious  bands  and  adhesions. 

The  pharynx  is  rough  and  granular,  patches  of  atrophy  and 
thickening  of  the  mucous  membrane  alternate,  and  dryness  and 
soreness  of  the  throat  are  frequently  present. 

In  short,  the  symptoms  are  those  so  commonly  encountered  in 
chronic  inflammation,  that  has  advanced  nearly  or  well  into  the 
proliferative  state. 

Potassium  brornid,  is  another  medicine  of  considerable  efficacy 
in  this  same  class  of  cases,  and  is  one  of  the  best  remedies  for 
aural  vertigo  that  I  have  ever  used.  It  relieves  the  peculiar 
strained  feeling  of  the  brain,  the  inability  to  perform  mental 
labor,  and  the  confusion  of  thought  connected  with  some  aural 
diseases. 

Bromine,  like  tobacco  and  cinchona,  has  a  specific  action  upon 
the  third  cervical  sympathetic  ganglia,  which  supply  the  ves- 
sels of  a  large  area  with  vaso-motor  nerves.  In  large  doses,  all 
three  of  these  agents  produce  paresis  and  dilatation  of  vessels, 
with  vertigo,  tinnitus,  nausea,  palpitation,  etc. 

In  small  doses,  they  stimulate  the  ganglia,  promote  vascular 
tonicity,  and  relieve  symptoms  that  depend  upon  loss  of  power. 
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Experience  established  this  before  provings  furnished  an  expla- 
nation of  the  modus  operandi. 

Chronic  aural  disease,  nervousness,  irregular  cerebral  circula- 
tion, easily  flushed  face,  and  rheumatic  or  gouty  manifestations 
should  lead  to  a  consideration  of  this  medicine. 

Omehona  is  very  beneficial  in  the  disease  considered,  ^hen  the 
palato-tubal  muscles  are  weak,  especially,  if  the  patient  has  been 
subjected  to  malarial  influences.  Quinine  administered  grossly 
for  disease  caused  by  malaria  produces  many  an  aural  inflamma- 
tion. No  more  beautiful  example  of  the  similia  doctrine  can  be 
found  in  the  practice  of  medicine,  than  the  relief  of  sudden  at- 
tacks of  hypersemia  of  the  ear  and  tinnitus  by  Cinchona.  The 
medicine  may  be  used  with  advantage  as  an  intercurrent  remedy, 
during  the  treatment  of  proliferative  and  other  cases,  but  cannot 
be  expected  to  have  the  deep-acting  powers  of  Arsenicum  iod. 
and  Kali  hydriod. 

Hydrobromie  add  was  introduced  to  the  profession  by  Dr. 
Woakes,  of  London,  as  an  efficient  medicine  for  nausea,  headache, 
vertigo,  pulsating  tinnitus,  falling  down,  and  other  symptoms 
usually  considered  as  M^ni^re's  disease,  as  well  as  for  deafness, 
supposed  by  him  to  depend  upon  paresis  of  the  tensor  tymi)ani 
muscle. 

He  thinks  that  it  increases  the  inhibitory  action  of  the  third 
cervical  sympathetic  ganglion,  causes  contraction  of  the  blood- 
vessels to  which  its  vaso-motor  nerves  are  distributed,  and  thus 
relieves  pulsating  tinnitus,  etc.,  by  diminishing  hypercemia  of  the 
labyrinth  and  other  parts.  The  Eustachian  tube  and  tympanum 
must  be  restored  to  as  near  a  normal  state  as  possible,  before  one 
can  expect  the  best  eflects  of  the  medicine.  It  is  recommended 
in  doses  of  njlxv,  well  diluted  in  water,  and  taken  every  four 
hours. 

I  wished  to  verify  the  action  of  the  medicine,  and  took  a  fev 
drops  of  the  acid  in  water,  at  intervals  during  the  day,  until  I 
had  swallowed  half  a  dram.  The  taste  was  strongly  acid  and 
unpleasant,  and  the  eflects  disagreeable.  I  experienced  dryness 
and  puckering  in  the  throat,  followed  later  by  a  decided  sense  of 
constriction  in  the  pharynx,  neck,  and  chest.  It  seemed  as  if  I 
was  about  to  have  astlima,  yet,  the  breathing  oontinaed  uninter- 
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rupted  and  rhythmical.  My  face  and  head  were  hot,  my  brain 
had  a  dull  ache,  and  waves  of  heat  occasionally  rushed  over  my 
face  and  neck,  but  the  skin  did  not  show  any  increase  in  vascu- 
larity. There  was  a  decided  ringing,  non-pulsating,  bilateral 
tinnitus,  and  a  slight  vertigo,  when  I  moved  my  head  much  up 
or  down,  came  on  in  the  latter  part  of  the  day.  My  stomach 
was  somewhat  irritated  by  the  acid ;  the  heart  beats  were  accel- 
erated and  excited  into  palpitation,  and  my  arms  had  a  dragging 
heaviness  and  dull  aching,  which  made  it  seem  as  if  they  were 
not  part  of  the  body. 

I  have  felt  these  same  symptoms  frequently,  when  I  have  been 
tobacco  poisoned  by  too  many  cigars,  but  at  the  time  of  testing 
the  acid  I  had  not  used  the  Indian  solace  for  several  months. 

The  next  day,  some  irritability  of  the  stomach  and  heart,  and 
heaviness  of  the  arms  remained,  and,  the  third  day  after,  the 
pathogenetic  symptoms  had  all  ceased. 

It  is  evident  from  this  rough  proving,  that  Hydrobromic  acid 
will  become  a  valuable  remedy  when  its  power  shall  have  been 
better  defined. 

I  think  the  dose  recommended  by  Dr.  Woakes  much  too  strong. 
I  have  employed  the  medicine  diluted  in  water,  in  drop  doses 
every  three  hours,  and  relieved  tinnitus,  nervousness,  and  cere- 
bral strain  quite  promptly. 


30 
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CHAPTER   IX. 

ELECTRICITY  IN  AURAL  DISEASE. 

Electricity  has  been  mentioned  already  as  a  means  of  treat- 
ment of  certain  conditions  connected  with  aural  disease.  Electric 
currents  pas3  through  the  ear,  stimulate  the  mucous  membrane 
and  nerves,  and  excite  contraction  in  the  tympanic  muscles. 

The  therapeutic  value  of  electrization  in  chronic  inflammation 
of  the  Eustachian  tube  and  tympanum  is  undoubted.  Stimola- 
tion  of  the  labyrinth  and  auditory  nerve,  also,  results  from  elec- 
trization, but  the  extent  and  value  of  this  is  still  aubjudice. 

Dynamic  electricity,  generated  by  the  chemical  action  of  certain 
fluids  upon  carbon  and  metal  plates,  is  almost  exclusively  em- 
ployed in  medical  pr*actice. 

A  Constant  battery  is  one  in  which  fouling  of  the  plates  is  re- 
duced to  a  minimum,  and  thus  their  polarity  and  consequent 
power  are  maintained  for  some  time  unchanged. 

An  Inconstant  battery  is  one  in  which  the  plates  become  coated 
and  foul,  by  which  their  polarity  and  power  are  gradually  reduced. 
This  necessitates  frequent  cleaning  and  repairs. 

A  Constant  Battery  consists  of: 

1.  A  metal  which  is  attacked,  and  at  the  expense  of  which  the 
electricity  is  produced ;  this  is  generally  amalgamated  zinc,  aud 
the  wire  from  it  is  the  cathode,  or  negative  pole,  of  the  battery. 

2.  A  fluid,  which  attacks  the  zinc,  and  is  usually  dilute  sal- 
phuric  acid. 

3.  A  porous  diaphragm  or  jar  containing  the  zinc  and  dilate 
acid. 

4.  A  depolarizing  fluid,  usually  a  solution  of  sulphate  of 
copper,  in  another  vessel  surrounding  the  porous  jar. 

5.  A  collector  which  is  not  attacked,  such  as  carbon,  copper  ^^ 
platinum,  Immersed  in  the  depolarizing  fluid,  the  wire  from  which 
is  the  anode,  or  positive  pole,  of  the  battery. 


ELEGTRIGITT    IN    AURAL    DISEASE.  459 

6.  A  vessel  containing  the  depolarizing  solution  and  the  col- 
lector, with  the  porous  jar  and  contents  setting  in  its  middle. 

This  whole  combination  is  a  battery,  and  is  called  a  pair,  or  an 
element. 

When  several  elements  are  combined  they  are,  also,  called  a 
battery.  When  connected  with  a  commutator,  rheotome,  helix, 
etc.,  the  whole  should  be  designated  a  Galvanic  apparatus. 

The  Daniell  battery  has  zinc  and  copper  plates ;  the  zinc  is  im- 
mersed in  sulphuric  acid,  one  part  to  ten  or  twelve  of  water,  the 
copper  in  a  saturated  solution  of  sulphate  of  copper.  This  com- 
bination improved  by  Siemens  and  Halske  is  the  best  element  for 
a  stationary  battery.  Twenty  united  cells  with  covered  wire 
electrodes  will  furnish  a  suflBciently  powerful  galvanic  current  for 
any  aural  practice. 

This  primary  galvanic  current  can  be  interrupted  and  controlled 
in  various  ways.  A  regulator  should  be  attached  so  that  one  or 
more  cells  can  be  employed  according  to  circumstances. 

A  galvanometer  for  measuring  the  current  is  very  useful.  A 
rheastat  for  diminishing  the  quantity  of  the  electric  current ;  a 
rheotome  to  interrupt  the  current;  a  rheotrope  to  reverse  the 
same,  and  a  helix  of  several  coils,  are  regarded  as  necessities. 

The  whole  apparatus  with  other  accessories  is  now  put  up  in  a 
walnut  case  in  such  beautiful  style,  that  it  is  economy  to  pur- 
chase it. 

An  Inconstant  Battery  differs  from  the  constant  in  having  only 
one  vessel  and  one  fluid,  in  which  the  negative  collector  and 
positive  plate  or  plates  are  suspended.  The  chemical  solution 
attacks  the  positive  plate  and  satisfies  its  own  affinity  by  dissolv- 
ing and  combining  with  the  metallic  atoms.  Power  of  excitation 
and  conduction  of  electricity  is  lost,  as  molecules  of  salt  form, 
until  the  exciting  acid  fluid  becomes  neutralized  by  the  base  and 
all  action  ceases.  The  negative  collector  becomes  polarized  by 
adhesion  of  hydrogen  atoms  to  its  surface,  and  thus  its  power  is, 
also,  greatly  diminished.  In  fact,  the  plates  become  foul,  the 
exciting  fluid  useless,  and  cleansing  and  re-supply  of  fluid  are  fre- 
quently necessary,  in  order  to  have  a  useful  battery. 

The  battery  is  inconstant,  because  it  gives  electric  currents  va- 
rying much  in  quantity  and  intensity.     Yet,  it  is  employed  in 
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Galvanic  apparatus  much  oftener  than  the  cutnbereome  coDstanl 
battery,  and  recent  improvemente  have  reduced  the  iDcoD^ancy 
and  trouble  of  takiiig  care  of  the  cells  to  a  mininium. 

The  Grenet  cell  is  the  favorite  one  in  iise  at  the  present  lime. 
It  conuisto  of  carbon  and  zinc  plates,  suspended  in  a  glass  or  hud 
rubber  vessel,  containing  a  solution  of  bichromate  of  potassiDoi 
one  part,  sulphuric  acid  one  part,  and  distilled  water  ten  partt. 
Its  electro- motive  force  is  twice  as  great  as  that  of  the  constoDt 
Siemens  and  Halske  cell,  and  its  primary  and  induced  currents  are 
intense. 

Fn*.  122. 


Priuaby  Cubbeht  Batteby. 


Batteries  of  two,  eight,  sixteen  or  more  of  these  cells,  fitted  into 
a  walnut  case,  having  an  attachment  to  lower  the  cells  and  thus 
get  the  plates  out  of  tlie  fluid  when  not  in  use,  and  fumislied 
with  the  essential  apparatus  already  mentioned  for  applying  the 
primary  and  induced  currents,  are  now  supplied  at  a  reasonable 
price.  They  are  found  in  many  physicians'  offices,  while  the 
constant  batteiy  ie  almost  a  rarify. 

A  Gal vano- Farad  ic  Apparatus  consists  of  a  battery  of  ''"^  "J 
more  cells,  connected  by  its  poles  with  himina  of  differeot  siK"* 
wires,  which  are  coiled  concentrically  around  a  core  or  band'*  o 


BLSaTRlaiTT    IN    ADRAL    DISKASE.  461 

Boft  iron  wire  placed  longitudinally.  This  induction  cylinder 
consists  or  two  primary  coils  of  No.  22,  and  two  secondary  coils 
of  No.  32  wire.  Around  the  cylinder  thus  made  there  is  a  hollow 
non-m^netic  draw-tube  called  the  graduator.  At  one  end  of  the 
heliacal  combination,  a  delicately  balanced  theotome,  or  current 
breaker,  which  ia  moved  by  the  fitful  magnetized  core,  is  placed 
in  the  circuit,  and  the  helices  are  connected  by  wires  with  posi- 
tive and  negative  poles.     The  primary  Galvanic  current  from 


Galva  no-Far  A  Die  Apparatus. 

the  battery  passes  to  the  inner  helix,  and  excites,  as  the  current 
is  broken  and  closed,  to-and-fro  currents  of  electricity  of  increased 
intensity  in  the  outer  helix.  This  is  conducted,  by  wires  to  the 
proper  poles  under  the  name  of  the  induced,  secondary,  or  Fa- 
radic  current. 

When  one  possesses  a  large  primary  current  battery,  either 
constant  or  inconstant,  one  or  two  of  its  cells  may  be  connected 
with  an  induction  apparatus  upon  a  stand  or  <»binet.     Of  course, 
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this  could  not  be  easily  transported  ;  therefore,  it  is  preferable  to 
have  one  of  the  excellent  instruments,  manufactured  by  the  Gral- 
vano-Faradic  Company,  which  consists  of  two  Grenet  elements  and 
accessories,  arranged  compactly  in  a  moderate-sized,  walnut  box. 
The  cells  are  clamped  in  position,  have  close-fitting,  vulcanite 
covers,  or  hydrostats,  to  prevent  the  fluid  spilling,  and  can  be 
used  singly  or  combined.  By  pulling  up  a  jointed,  bra&s  stem  to 
which  the  plates  are  fastened,  and  bending  it  over,  the  carbon 
and  zincs  are  raised  and  kept  out  of  the  fluid,  when  not  in  use. 

The  moderate  primary  current  from  these  elements  can  be  util- 
ized by  connecting  the  electrodes  directly  with  their  binding  posts. 
There  is  a  hole  upon  the  platform,  however,  for  the  rheotrope, 
which  when  in  position  gives  an  interrupted  primary  current. 
Another  hole  upon  the  platform  for  the  rheotrope  gives  the  in- 
duced interrupted  current. 

There  is  the  usual  rheotome  for  moderate  or  rapid  interrup- 
tions. The  intensity  of  the  induced  current  can  be  augmented 
by  pulling  out  the  regulator. 

The  whole  apparatus  is  inclosed  in  a  box,  having  a  lock,  hooks 
and  handle,  and  can  be  carried  about  without  fatigue,  or  any 
danger  of  the  cells  slopping  over. 

In  my  opinion,  the  primary  current  of  this  machine  is  about 
as  strong  as  a  physician  should  venture  to  use  about  the  ears  and 
head,  unless  he  has  made  a  careful  study  of  electricity,  and  had 
considerable  practical  experience  with  batteries  and  their  appur- 
tenances. 

The  secondary,  or  induced  current,  ranges  from  gentle  im- 
pulses to  violent  and  unbearable  shocks,  according  to  the  position 
of  the  regulator,  and  whether  one  or  more  cells  are  used.  Though 
this  current  is  not  entirely  devoid  of  danger,  the  irritation  of  the 
sensory  nerves  caused  by  it  is  greater  than  by  the  primary  cur- 
rent, and  furnishes  a  sort  of  warning  against  excessive  use. 

Dr.  Butler  says,  "  No  one  should  think  of  using  electricity,  in 
any  form,  on  the  ear,  without  the  use  of  a  rheostat,"  but  I  think 
this  assertion  is  rather  too  sweeping.  It  is  certainly  necessary  to 
use  the  mildest  currents  at  first,  and  to  increase  the  strength  cau- 
tiously, while  paying  the  closest  attention  to  the  manipulation 
and  the  patient's  symptoms. 


SLECTRODBS. 
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Eledrodea  of  several  kinds  are  necessary  in  aural  practice. 
One  sliuiild  have  the  ordinary  insulated,  ailk-wound  wires  with 
handles  furnished  with  most  batterios;  a  medium-sized  sponge 
with  handle;  long,  slender,  knobbed  instruments  for  tlie  palato- 
tubal  muscles  and  the  external  meatus;  a  silver  or  copper  wire 
with  smooth  end  for  insertion  through  a  hard  rubber  Eustachian 
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catheter  into  the  tube,  and  a  small  sponge  or  a  rod  electrode, 
insulated  by  a  hard  rubber  tube  or  speculum,  for  insertion  into 
the  external  auditory  canal. 

Care  of  apparatus  is  essential,  if  one  expects  it  to  do  its  work 
well.  Every  few  weeks  it  will  be  necessary  to  remove  the  plates; 
scrape  and  then  wash  them  clean  with  warm  water  containing  a 
little  sulphuric  acid;  reamalgamate  the  zincs  by  rubbing  them 
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hard  all  over  with  quickaUver ;  clean  and  burnish  all  the  connec- 
tions with  Sue  sandpaper  and  pumice-stone;  empty  and  clean 
the  cells  when  they  need  it,  and  put  in  fresh  fluid. 

Above  all,  never  leave  the  circuit  closed,  and  always  have  the 
plates  out  of  the  fluid  when  they  are  not  in  use. 


CiUTEBT  Battery, 
Qualities  op  the  Cdrrents. — The  Galvanic  primary  and 
the  Faradic  induced  currents  differ  considerably  in  their  properties. 
The  advantages  of  the  tralvanic  over  the  Faradic  current  are: 

1.  It  has  greater  power  of  overcoming  resistance,  by  which  it 
penetrates  deeper,  and  permeates  the  tissues  more  thoroughly. 
This  renders  it  more  potent  in  diseases  of  the  labyrinth  or  audi- 
tory nerve. 

2.  It  has  power  to  produce  muscular  contractions  in  some  cases 
where  the  Faradic  has  no  effect.  In  such  cases,  after  treatment 
awhile  with  the  Galvanic,  the  Faradic  acts  better. 
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3.  It  possesses  a  much  more  potent  catalytic,  chemical,  and 
electrotonic  action,  and  its  effects  last  much  longer.  These  quali- 
ties make  it  more  suitable  when  the  tissues  of  the  middle  ear 
and  Eustachian  tube  are  much  affected,  and  a  profound  influence 
upon  the  nutrition  is  desired. 

The  advantages  of  the  Faradic  over  the  Galvanic  current  are : 

1.  By  its  interruptions,  it  produces  many  thousand  muscular 
contractions  in  a  few  minutes,  and  greatly  stimulates  the  nutri- 
tion of  the  muscles.  It  is,  therefore,  well  adapted  to  paresis  of 
the  palato-tubal  and  tympanic  muscles. 

2.  It  produces  greater  mechanical  effects  upon  fibrous  and 
muscular  tissues,  and  is,  therefore,  preferable  in  stiffness  or  anchy- 
losis of  the  ossicles. 

3.  It  is  less  likely  to  prpduce  unpleasant  or  harmful  effects 
when  incautiously  used,  than  the  Galvanic. 

4.  It  docs  not  spread  about  much  and  causes  less  reflex  action. 
It  rarely  induces  phosphenes  when  applied  to  tlie  ears,  as  the 
Galvanic  current  does. 

The  Poles  differ  in  electrical  effects  upon  animal  tissues.  Small 
electrodes  when. applied  to  the  body  cause  more  pain  than  lai^ 
ones,  and  metallic,  than  those  cov^ered  with  wet  flannel  or  sponge. 

The  positive  pole  and  descending  current  are  regarded  as  calm- 
ing and  soothing,  and  the  negative  pole  as  more  irritating.  When 
their  positions  are  reversed,  opposite  effects  are  produced.  The 
positive  irritates  and  stimulates  vital  energy,  and  the  negative 
quiets  and  soothes. 

The  positive  pole  has  a  stronger  effect  upon  a  healthy  muscle 
when  opening  the  circuit,  the  negative  when  closing  it. 

These  effects  are  contrary  when  the  muscle  is  diseased.  The- 
effect  of  the  positive  pole  upon  paralyzed  muscles  increases  faster 
than  that  of  the  negative ;  the  latter,  however,  has  more  effect  upon 
the  sensory  and  motor  nerves,  and  causes  a  stronger  sensation. 
The  negative  pole  of  the  primary  current  can  be  differentiated 
from  the  positive  by  its  producing  a  burning  sensation. 

In  muscular  spasms  and  neuralgia,  the  positive  pole  should  be* 
central  and  the  n^ative  peripheral. 

In  anffisthesia  and  motor  paralysis,  the  negative  pole  should  be 
central  and  the  positive  peripheral. 
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It  IS  recommended  to  apply  the  positive  pole  to  sthenic  inflam- 
mation, and  the  negative  to  asthenic. 

These  must  be  considered  general  statements,  to  which  there 
are  numerous  exceptions.  Experience  must  be  the  guide.  Cases 
are  cured  sometimes  when  the  poles  are  applied  one  way,  some- 
times when  another.  Dr.  Butler  and  some  other  electricians  be- 
lieve it  makes  very  little  difference  which  way  the  current  runs. 

Method  of  Application. — There  are  two  ways  of  applying 
electricity  to  the  ear,  called  the  internal  and  external. 

In  the  internal  method,  a  silver  wire  electrode  insulated  by  a 
hard  rubber  catheter  is  introduced  well  into  the  Eustachian  tube. 
A  knobbed  electrode,  covered  with  flannel  and  moistened  with 
water,  or  a  wet  sponge  electrode  is  pressed  firmly  against  the 
tragus,  so  that  the  external  meatus  is  closed,  and  the  circuit  is 
completed.  Either  of  these  electrodes  may  be  insulated  by  a  rub- 
ber tube  or  speculum  and  introduced  into  the  auditory  canal,  which 
has  been  previously  filled  with  warm  water  containing  ten  per  cent, 
of  common  salt.  The  negative  pole  should  be  connected  with  the 
electrode  in  the  Eustachian  tube,  when  it  is  desired  to  stimulate 
muscular  action  and  nutrition,  and  to  loosen  adhesions  and  anchy- 
losis of  the  ossicles.  The  positive  pole  should  replace  it,  when  a 
more  profound  and  lasting  effect  upon  the  mucous  membrane  and 
stimulation  of  the  auditory  nerve  are  required,  as  in  case  of  deep 
inflammation  and  tinnitus. 

In  the  external  method,  a  knobbed  or  a  small  sponge  electrode 
is  placed  in  the  flooded  auditory  canal  or  upon  the  tragus,  as  in 
the  internal  method.  A  large  wet  sponge  electrode  is  pressed 
upon  the  superior  cervical  sympathetic  ganglion  just  behind  the 
angle  of  the  jaw,  upon  the  nape  of  the  neck  beyond  the  middle 
line,  upon  the  tragus  or  in  the  meatus  of  the  opposite  ear,  and 
the  circuit  is  made.  Some  authors  recommend  that  the  second 
electrode  be  held  in  the  hand  of  the  side  opposite  the  ear  which 
is  being  electrized. 

The  position  upon  the  ganglion  or  the  nape  of  the  neck  is  the  best 
for  the  second  pole,  and  currents  of  moderate  intensity  pass  without 
distress  or  danger.  The  external  method  is  employed  mostly  with 
the  Galvanic  current  and  rheostat,  in  order  to  determine  the  con- 
dition of  the  auditory  nerve,  and  to  arouse  its  vital  energy. 

The  negative  pole  should  be  proximal,  t.  e.,  upon  the  tragus 
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or  in  the  meatus,  because  it  produces  greater  excitation  of  the 
auditory  nerve  than  the  positive  does. 

Symptoms  of  Aural  Electrization. — The  symptoms  pro- 
duced by  electric  currents  upon  the  ear  vary  somewhat  with  the 
quality,  intensity,  method  of  application,  etc.,  but  are  sufficiently 
common  to  be  grouped  together.  When  the  poles  are  applied 
by  either  method,  shock  and  pressure  are  felt  in  the  ears,  and  one 
hears  a  sound  of  scratching,  buzzing,  bubbling,  whistling,  hiss- 
ing, ringing,  singing,  humming  or  rumbling,  according  to  the 
circumstances  and  conditions  present.  The  sensation  may  run 
through  this  gamut  of  sounds,  though  it  is  usual  for  it  to  be 
limited  to  one  or  two.  Any  of  these  sounds  may  prevail,  in- 
crease with  the  intensity  of  the  current  and  under  the  influence  of 
the  negative  pole,  and  decrease  with  the  intensity  and  under  the 
influence  of  the  positive  pole.  The  sound  in  a  healthy  ear  is  often 
a  clear  musical  tone,  which  some  authors  think  corresponds  to  a  or 
to^.  Other  effects  produced  are :  sensations  of  heat,  pricking,  and 
pain,  especially  at  the  negative  electrode;  vertigo,  and  flashes  of 
light  before  the  eyes ;  contraction  of  the  facial  muscles;  perspiration 
upon  the  forehead ;  sometimes  constriction  of  the  throat,  and 
nausea ;  metallic  taste  in  the  mouth,  and  excessive  flow  of  saliva, 
owing  to  irritation  of  the  chorda  tympani  nerve.  There  is  at  first 
paleness,  then  hyperaesthesia  and  congestion  of  the  tympanum,  in- 
creased secretion  of  cerumen,  stimulation  of  the  tympanic  mucous 
membrane,  and  excitation  of  the  muscles,  with  consequent  move- 
ment of  the  ossicles  and  vibratory  impulses  of  the  labyrinthine 
fluid,  which  call  forth  the  vital  energy  of  the  auditory  nerve. 

Dr.  Brenner,  of  St.  Petersburg,  Russia,  has  studied  the  reac- 
tions of  the  auditory  nerve  to  the  electric  current,  and  arrived  at 
a  formula  to  represent  them.  He  believes  the  nerve  responds 
regularly  to  the  Gralvanic  current  by  distinct  sounds  at  and  dur- 
ing the  closing  of  the  negative  pole,  and  at  the  opening  of  the 
positive,  and  thinks  the  formula  is  changed  by  disease. 

An  average  normal  formula  is  as  follows : 

1.  Ka.  S.  EK. — Kathode,  Schliessing,  Elingen  laut. 

2.  Ka.  D.  Kl.  >. — Kathode,  Dauer,  Klingen. 

3.  Ka.  O. — Kathode,  Oeffnung. 

4.  An.  S. — ^Anode,  Schliessing. 

5.  An.  D. — Anode,  Dauer. 

6.  An.  O.  Kl.  >. — Anode,  Oeffnung,  Klingen. 
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Translated : 

1.  Ca.  CI.  R'. — Cathode,  closing,  ringing  loud. 

2.  Ca.  D.  B.  >. — Cathode,  duration,  ringing. 

3.  Ca.  O. — Cathode,  opening. 

4.  An.  CI. — Anode,  closing. 

5.  An.  D. — Anode,  duration. 

6.  An.  O.  B.  >. — Anode,  opening,  ringing. 

This  requires  further  explanation  in  order  to  be  understood  by 
the  uninitiated. 

1.  When  the  cathode  is  at  the  ear,  the  anode  being  some  dis- 
tance away  from  it  beyond  the  middle  line  of  the  body,  and  the 
current  closed,  the  sufcgect  hears  a  loud  noise,  generally  a  ringing 
sound. 

2.  In  the  duration  of  this  current,  the  ringing  gradually  di- 
minishes and  finally  ceases  altogether. 

3.  When  this  circuit  is  broken  by  removing  the  cathode,  no 
sound  is  caused. 

4.  When  the  current  is  reversed,  and  the  circuit  is  closed  by 
applying  the  anode  to  the  ear,  no  sound  is  produced.  When  the 
electricity  is  of  high  intensity,  a  slight  ringing  may  be  experi- 
enced. 

5.  In  the  duration  of  this  current,  no  sound  is  heard. 

6.  When  this  circuit  is  broken  by  removing  the  anode,  a  sh'ght 
and  transient  ringing  is  experienced,  corresponding  to  that  of 
No.  2.  It  is  well  to  remember  that  the  ringing  may  be  replaced 
by  the  various  sounds  already  mentioned,  so  that  the  term  noise 
would  express  the  reaction  more  accurately  for  all  cases. 

The  reactions  are  modified  by  the  experiment  alone. 

Ka.  S.  is  stronger  after  An.  S.,  and  continued  some  time  in- 
creases the  reaction  of  the  nerve.  An.  O.  ringing  increases  with 
the  intensity  of  the  current  and  its  longer  duration. 

Dr.  Butler  says,  "  This  formula  is  nothing  more  than  the  Gal- 
vanic reaction  upon  healthy  auditory  nerves.  Why  its  cor- 
rectness should  ever  be  questioned  by  any  one  who  has  thoroughly 
and  honestly  tested  it,  I  am  at  a  loss  to  discern  .^^ 

It  is  evident  the  Gralvanic  current  furnishes  another  means  of 
diagnosing  disease  of  the  ear.  Any  alteration  in  the  formula 
signifies  a  morbid  condition  of  the  auditory  apparatus.  The 
Galvanic  reaction  serves  to  confirm  aural  disease,  which  is  ap- 
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parent  by  other  methods  of  examination,  but  it  is  especially  val- 
uable in  diagnosis  of  morbid  conditions  of  the  labyrinth,  auditory 
nerve,  and  brain. 

It  is  curious  that  in  some  cases,  when  the  cathode  is  applied  to 
one  ear  and  the  formula  is  tested,  the  other  ear  responds  by  sen- 
sations at  the  time  when  the  first  ear  gives  no  reaction,  just  as  if 
it  were  under  the  influence  of  the  anode.  This  second  series  is 
called  an  inverted,  or  paradoxical  formula.  I  present  an  exam- 
ple given  by  Brenner.    Nine  cells  were  used : 

Right  Ear  Healthy,  with  Cathode.  Left  Ear  Diseased. 

Ka.  8.  KV. — Loud  ringing.  Ka.  S. — No  sound. 

Ka.  D.  Kl.  >.— Ringing  gradually  Ka.  D. — No  sound. 

ceasing. 

Ka.  O. — No  sound.  Ka.  O.  Kl. — Ringing. 

An.  S. — No  sound.  An.  S.  Kl''. — Loud  ringing. 

An.  D. — No  sound.  An.  D.  Kl.  >. — Ringing  gradually 

ceasing. 

An.  O.  Kj. — Slight  ringing.  An.  O. — No  sound. 

This  inversion  is  frequently  presented,  when  there  is  hypenes- 
thesia  of  the  nerve  submitted  to  the  cathode,  with  exaggeration  of 
its  normal  reactions. 

A  case  of  chronic  inflammation  of  the  tympanum  with  deaf- 
ness and  much  tinnitus,  subjected  to  twenty  cells,  gave  the  fol- 
lowing : 

Ka.  S.  KV, — Loud  ringing. 

Ka.  D.  Kl.  00 . — Ringing  continuotu. 

Ka.  O. — No  sound. 

An.  8. — No  sound. 

An.  D. — No  sound. 

An.  O.  Kl.  >. — Ringing  gradually  diminishing. 

A  similar  case  tested  with  ten  cells  gave : 

Ka.  8.  KF. — Loud  ringing. 

Ka.  D.  Kl.  00 . — Ringing  continuous. 

Ka.  0,—R(Uaing. 

An.  8. — Rattling. 

An.  D. — Rattling  continuous. 

An.  O.  EJ.  >. — Ringing  gradually  ceasing. 

Another  case  with  chronic  inflammation  of  the  tympana,  opacity 
of  the  membranes,  and  deafness  of  many  years  duration,  under 
twenty  cells  gave : 
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Ka.  8. — Chirping. 

Ka.  D. — Short  chirping. 

Ka.  O. — No  sound  {slight  and  short  roaring  in  l^t  ear). 

An.  8. — Roaring. 

An.  D. — Short  roaring. 

An.  O. — Indefinite  sounds. 

Beard  and  Rockwell  report  testing  an  ear,  that  had  been  cured 
of  perforation  of  the  membrana  tympani  and  purulent  inflam- 
mation of  the  middle  ear,  with  restoration  of  normal  hearing. 
The  patient  was  a  young  man,  and  eight  cells  were  employed. 

Ka.  8. — Some  rumbling. 
Ka.  D. — Some  rumbling. 
Ka.  O. — No  sensation. 
An.  8. — Rumbling. 
An.  D. — Rumbling. 
An.  O. — No  sensation. 

This  reaction  proves  that  the  ear  was  not  fully  restored. 

In  these  examples,  the  deviations  from  the  normal  formula  have 
been  mostly  printed  in  italics. 

Brenner  and  others  consider  the  Faradic  current  useless  for 
these  tests,  and  recommend  the  Gralvanic  current  of  two  to  twenty 
cells.  The  rheostat  is  necessary,  if  a  current  of  high  intensity  is 
employed,  and  the  external  method  of  applying  the  electrodes  is 
preferable. 

Notwithstanding  the  apparent  simplicity  of  Brenner's  method 
of  diagnosis,  its  practice  is  beset  with  many  difficulties.  Success 
will  attend  only  the  most  careful  and  scientific  manipulators  and 
the  coolest  and  closest  observers. 

Whether  the  electric  current  acts  upon  the  auditory  nerve 
through  reflection  from  the  trifacial,  through  the  tympanic  mus- 
cles or  by  direct,  deep  passage  of  the  electricity,  I  shall  not  stop 
to  discuss.  Probably  the  nerve  is  influenced  in  all  these  ways, 
but  the  last  is  thcf  most  potent  in  awakening  sensations. 

Electricity  in  Disease. — There  is  considerable  difference 
of  opinion  among  aural  surgeons  in  regard  to  the  value  of  elec- 
tricity in  diseases  of  the  ear. 

French  and  German  physicians  look  upon  it  as  almost  indis- 
pensable, but  I  heard  a  German,  even,  in  one  of  the  most  cele- 
brated aural  clinics  in  the  world,  say,  "  Eine  Gcdvanische  Batterie 
id  ein  schones  Spielzeug  fur  Kinder J^     English  and  American 
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doctors  employ  it  sparingly,  and  many  of  them  speak  about  it  con- 
temptuously. 

The  differences  are  individual  rather  than  national,  and  the  use 
of  the  powerful  agent  is  restricted,  because  medical  men  have 
been  deterred  from  a  careful  study  of  electrical  apparatus  and 
electro-therapeutics  by  imaginary  difficulties  and  dangers,  and  by 
their  disgust  at  the  charlatanism  displayed  by  peripatetic  quacks 
and  impostors. 

One  has  only  to  compare  electricity  with  other  forces  to  appre- 
ciate its  extraordinary  power.  An  electric  discharge  that  endures 
but  the  millionth  of  a  second  is  sufficiently  powerful  to  split  the 
proudest  tree  of  the  forest  into  splinters,  and  to  shatter  and  de- 
stroy the  largest  edifice  of  man.  Nerve  currents  that  seem  to  us 
almost  instantaneous,  move  at  a  speed  of  26  to  30  meters,  and 
light  travels  at  the  rate  of  about  300,000,000  meters  in  a  second, 
but  electricity  has  the  wonderful  velocity  of  464,000,000  meters 
in  the  same  space  of  time. 

This  intangible  manifestation  of  force,  that  enables  us  to  talk 
with  people  at  the  antipodes,  is  too  valuable  to  be  relegated  to  the 
ignorant  and  dishonest.  It  must  be  appropriated  by  all  scientific 
physicians,  and  become  a  valuable  addition  to  the  armametUarium 
medicorum. 

The  use  of  electricity  in  aural  disease  has  been  too  limited,  and 
it  will  ever  remain  so,  unless  we  all  take  hold  of  our  batteries 
and  work  and  write  it  into  deserved  prominence. 

Electricity  is  of  con^derable  value  in  idiopathic  otalgia,  tin- 
nitus, paralysis  of  the  facial  and  chorda  tympani  nerves ;  hyper- 
sesthesia,  torpor  or  paralysis  of  the  auditory  nerve ;  labyrinthine 
disease,  with  partial  or  total  deafness ;  chronic  inflammation  of 
the  tympanum,  with  adventitious  bands,  and  anchylosis  of  the 
ossicles ;  and  in  spastic  contraction  and  paresis  or  paralysis  of  the 
tympanic  and  palato-tubal  muscles. 

Otalgia,  when  not  relieved  by  the  usual  measures,  is  sometimes 
promptly  cured  by  the  continuous  Galvanic  current  applied  by 
the  external  method,  the  anode  being  in  the  auditory  meatus. 

Tinnitus  may  be  treated  by  the  same  current,  with  the  anode 
in  the  Eustachian  tube,  and  the  cathode  in  the  meatus,  upon  the 
mastoid^  or  over  the  superior  cervical  sympathetic  ganglion. 
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Pamlysis  of  the  facial  nerve  and  chorda  require  the  Gralvaniccur- 
rent,  with  the  electrodes  applied  nearly  in  tlie  course  of  the  main 
trunk.  The  anode  may  be  placed  over  the  stylo-mastoid  foramen 
or  in  the  auditory  meatus,  and  the  cathode  in  front  of  the  masseter 
muscle.     The  current  may  be  reversed  occasionally. 

Hypersesthesia,  torpor,  and  ])aralysis  of  the  auditory  nerve  are 
best  treated  by  the  Galvanic  current,  with  the  cathode  in  the 
meatus,  and  the  anode  upon  some  part  of  the  other  side  of  the 
body. 

Labyrinthine  disease  with  deafness  should  be  subjected  to  the 
same  treatment.  The  so-called  nervous  deafness  belongs  under 
torpor  of  the  auditory  nerve,  though  generally  there  is  more  or 
less  disease  of  the  tympanum. 

Chronic  inflammation  of  the  tympanum  with  attendant  changes 
may  be  experimented  upon  -with  both  the  Galvanic  and  Faradic 
currents.  The  anode  should  be  in  the  Eustachian  tube,  and  the 
cathode  in  the  meatus  or  upon  the  mastoid  process.  The  current 
may  frequently  be  reversed  to  advantage. 

Contraction,  paresis,  and  paralysis  of  muscles  demand  the  Far- 
adic current,  with  the  cathode  upon  the  velum  or  in  the  Eusta- 
chian tube,  and  the  anode  in  the  meatus.  If  symptoms  are  not 
ameliorated,  the  current  should  be.  reversed,  and  in  obstinate 
cases  the  Galvanic  current  tried. 

Dr.  Houghton,  of  New  York  city,  reports  a  case  of  paresis 
cured  by  the  Galvanic  current.  The  anode  was  placed  in  front 
of  the  auricle  and  the  cathode  behind  the  angle  of  the  lower  jaw. 

These  directions  will  serve  to  guide  the  novice  somewhat  in  his 
use  of  electricity  in  aural  diseases.  If  no  improvement  follow 
a  given  method  of  application,  it  would  be  advisable  to  reverse 
the  current  by  turning  the  rheotrope,  and  should  one  kind  of 
electricity  prove  useless,  the  other  ought  to  be  tried  before  aban- 
doning an  agent  that  has  proved  so  potent  for  good  in  the  hands 
of  trustworthy  and  able  physicians. 

The  reader  can  follow  up  this  subject  with  pleasure  and  profit 
in  A  Text  Book  of  Ekdro- Therapeutics  and  Medro-Surgery,  by 
John  Butler,  M.D.,  L.R.C.P.E.,  etc. ;  and  in  A  Practical  Trea- 
tise on  the  Medical  and  Surgical  Uses  of  Eleotriciiyf  by  Drs.  Beard 
and  Kockwell. 


THE    INTERNAL   EAR.  473 


CHAPTER   X. 


THE  INTERNAL   EAR. 


The  Internal  Ear  is  more  delicate  and  complex  than  any  other 
portion  of  the  auditory  apparatus^  and  almost  inappreciable  path- 
ological changes  in  its  soft  tissues  are  sufficient  to  diminish  or 
destroy  audition^  and  to  cause  decided  constitutional  disturbances. 
There  is  no  doubt  that  the  labyrinth  has  its  own  primary  diseases, 
but  a  larger  proportion  are  secondary  to  affections  of  contiguous 
tissues  in  the  tympanum  and  the  cranial  cavity. 

The  labyrinth  is  situated  so  secluded  from  sight  and  touch, 
that  it  is  difficult  and  in  some  cases  impossible  to  arrive  at  an 
accurate  diagnosis  of  its  morbid  conditions.  In  consequence  of 
this,  some  writers  upon  aural  diseases  either  pass  over  this  divi- 
sion of  the  subject  hastily  and  discreditably,  or  mix  their  descrip- 
tions, to  the  confusion  of  the  student,  and  the  demoralization  of 
classification. 

It  is  important  to  rescue  this  department  of  otiatrics  from  neg^ 
lect  and  confusion,  and,  by  avoiding  profuse  speculative  theories, 
to  make  scientific  facts  more  prominent. 

Allusions  to  labyrinthine  and  intracranial  affections  have  been 
made  frequently  in  connection  with  diseases  of  other  parts  of  the 
ear  in  previous  chapters.  It  will  be  necessary  for  the  reader  to 
refer  to  these  for  information  upon  the  slight  disorders  of  func- 
tion of  the  auditory  nerve  and  brain,  often  sympathetic  and  tran- 
sient, and  for  fracture,  hyperostosis,  and  caries  of  the  temporal 
bone. 

Diseases  of  the  internal  ear  are  rare,  relative  to  those  of  the 
middle  and  external  ear,  and  one  may  practice  many  years  and 
only  see  a  few  cases.  The  observer  must  be  well  read  in  general 
medicine,  particularly  in  nervous  diseases,  in  order  to  appreciate 
the  significance  of  symptoms  belonging  in  common  to  the  audi- 
tory nerve  and  brain. 

Diseases  of  the  internal  ear  I  have  classified  as  follows :  Anae- 
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tnia,  Hypersemia,  and  Inflammation,  including  nervoas  deafness, 
Meniere's  disease,  and  paralysis  from  concussion. 

Ansemia. — This  condition  of  the  labyrinth  may  exist  alone  or 
be  associated  with  the  same  disorder  in  the  brain  and  general 
system.  There  is  a  deficient  supply  of  blood  to  the  internal  ear, 
or  the  blood  is  deficient  in  red  corpuscles  and  other  nutritive  ele- 
ments. This  latter  state  would  be  better  expressed  as  hydremia, 
but  this  word  has  not  been  permitted  to  replace  the  former  term, 
which  holds  right  of  possession  in  all  our  medical  works,  and 
still  conveys  an  exact  meaning. 

AnsBmia  of  the  labyrinth  has  a  variety  of  causes.  It  may  be  a 
consequence  of  pressure  upon  the  fluid  contents  by  depression  or 
thickening  of  the  membranes  of  the  round  and  oval  windows  from 
tympanic  disease ;  of  narrowing  of  the  auditory  artery  by  end- 
arteritis, pressure  from  hyperostosis  of  the  temporal  bone,  or 
intracranial  tumors;  of  occlusion  of  the  artery  by  an  embolus; 
of  aneurism  of  the  basilar  or  carotid  artery;  of  reflex  action 
through  the  sympathetic,  or  vaso-motor  nerves,  from  disease  of  the 
spinal  cord  and  other  organs ;  or  of  general  ansamia  and  debility, 
arising  from  mental  exertion,  anxiety,  hemorrhage,  and  severe 
constitutional  disease. 

Some  of  these  causes  will  ultimately  induce  more  serious  dis- 
orders in  the  ear  than  simple  ansemia,  which  is  either  temporary 
or  antecedent  to  other  morbid  states. 

A  symptom  of  ansemia  of  the  labyrinth  is  tinnitus  like  the 
soughing  of  wind  through  the  trees,  the  distant  roar  of  the  ocean, 
the  murmurs  of  a  conch  shell,  and  sometimes  like  sharper  and 
rougher  sounds. 

The  sounds  are  generally  low  and  continuous,  but  may  be  aug- 
mented with  every  heart-throb  by  sounds  of  arterial  pulsation. 
In  general  ansemia,  the  well-known  bruit  of  the  jugulars  causes 
a  characteristic  humming  tinnitus  when  there  is  disease  of  the 
tympanum,  but  the  tinnitus  of  labyrinthine  ansemia  is  different 
Those  who  become  insensible  from  syncope^  suffocation,  and 
ansesthesia  experience  and  can  describe  it.  In  such  cases,  it  is 
loud  and  tumultuous ;  in  ansemia  of  the  ear  per  ae,  it  is  softer 
and  less  constant. 

Another  aural  symptom  is  temporary  or  permanent  impidr- 
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ment  of  hearing.  The  auditory  nerve  is  not  adequately  nour- 
ished and  its  sensibility  is  diminished  ;  the  subjective  noises  over- 
power vibrations  transmitted  from  without,  and  the  patient  can- 
not hear  well.  The  degree  of  impairment  of  audition  depends 
upon  the  cause  of  the  anaemia ;  if  the  deafness  is  great  and  the 
tympanum  healthy,  there  is  serious  general  debility  or  some 
grave  local  lesion  existing. 

Vertigo  accompanies  most  cases.  It  comes  and  goes  with  sud- 
den movements  of  the  body,  and,  also,  when  quiet  is  maintained. 
It  does  not  cause  turning  or  falling  impulses,  but  a  swaying  and 
hovering  sensation,  &s  if  the  head  were  too  light,  and  went  side- 
ways now  and  then. 

Vertigo,  tinnitus,  and  deafness  are  common  symptoms  in  aural 
disease,  and  their  existence  is  not  presumptive  evidence  of 
ansemia.  The  diagnosis  of  the  condition  must  be  made  by  exclu- 
sion, and  a  careful  estimate  of  all  the  subjective  symptoms ;  the 
objective  cannot  aid  it  much.  The  history  of  the  case;  habits  of 
the  patient ;  healthy  condition  of  the  tympanum,  external  canal 
and  Eustachian  tube;  the  character  of  the  tinnitus  and  vertigo;  the 
impairment  of  hearing;  the  defective  reaction  to  the  tuning-fork, 
and  modifications  of  Brenner's  formula  will  enable  one  to  make 
a  proper  diagnosis.  Other  symptoms  and  examinations  will  be 
necessary  in  suspected  cerebral  disease,  particularly  an  inspection 
of  the  optic  nerve. 

Schwartze  says :  *  The  anatomical  recognition  of  ansemia  of 
the  labyrinth  is  very  difficult;  it  is  still  doubtful  whether  these 
aural  symptoms  cannot  be  referred  with  equal  justice  to  changes 
in  the  intracranial  circulation,  and  a  consequent  imperfect  percep- 
tive power  in  the  central  organ,  the  brain.'* 

Treatment — The  patient's  physical  and  mental  state  should  be 
fully  investigated ;  his  health  improved  by  every  means  possible  > 
the  mind  relieved  of  stmin  or  anxiety,  and  intellectual  work  di- 
minished and  regulated. 

The  existence  of  disorder  or  disease  in  any  part  of  the  body,, 
especially  in  the  brain,  should  be  treated  secundum  artem,  and- 
such  medicines  administered  ai<  the  totality  of  symptoms  may  in^ 
dicate. 

*  The  Pathological  Anatomy  of  the  Ear.    Schwartze,  p.  156. 
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Ferrum  will  prove  efficacious  in  general  ansBinia  and  chlorosis; 
Arseuicum  when  there  is  a  dartrous  diathesis,  accompanied  hj 
much  irritation  and  debility ;  Calcarea  phos.  for  strumous  and 
delicate  constitutions;  Mercurius  and  Kali  hjdriod.  for  syphilis; 
and  Cinchona  in  malarial  cachexia,  and  great  debility  following 
hemorrhage  and  constitutional  diseases. 

Inflation  ought  to  be  performed  occasionally,  and  every  two 
or  three  days  a  little  .vapor  of  sulphuric  ether  sent  through  a 
catheter  into  the  tympanum  to  stimulate  the  local  circulation. 
The  hot  aural  douche  may  be  employed  a  few  times,  and  benefit 
may  be  derived  in  some  cases  from  keeping  the  patient  at  rest  in 
a  recumbent  position. 

The  Galvanic  continuous  current  ought  to  be  used  daily  for 
five  minutes,  placing  the  cathode  in  the  meatus  and  the  anode 
upon  the  other  side  of  the  neck  or  in  the  opposite  ear. 

The  current  must  be  very  weak  at  first,  and  then  gradually  in- 
creased as  the  patient  can  bear  it.  It  is  safest  in  such  cases  to  use 
a  rheostat  in  the  circuit. 

I  have  had  two  cases  of  anaemia  of  the  labyrinth  in  which  the 
diagnosis  could  not  be  questioned,  though  probably  in  both  there 
was  coexisting  anaemia  of  the  brain. 

Case  I. — A  lady,  who  had  a  good  constitution  and  excellent 
health,  and  was  on  the  shady  side  of  sixty  years,  went  through  a 
severe  attack  of  diphtheria,  and  suffered  during  several  months 
following  from  the  consequent  debility. 

The  patient  came  to  me  for  peculiar  sensations  in  her  ears. 
She  said  when  she  went  about  and  went  up  and  down  stair?,  she 
frequently  experienced  a  sensation  as  if  something  fell  in  her 
ears,  then  a  distressing  roaring  would  intervene,  and  a  slight  de- 
gree of  vertigo  ensue.  The  first  attack  startled  her  so  that  she 
threw  herself  forwards  upon  a  sofa,  and  the  symptoms  immedi- 
ately ceased.  She  said  she  did  not  feel  faint  or  nauseated,  and 
did  not  lose  consciousness  in  the  least.  The  experience  gained 
the  first  time  enabled  her  to  conquer  subsequent  attacks.  When- 
ever the  same  symptoms  returned,  she  would  bend  herself  for- 
wards until  the  trunk  was  horizontal  and  relief  would  immedi- 
ately follow. 

The  patient  said  she  felt  tolerably  strong  and  went  about,  not- 
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withstanding  the  unpleasant  consequences,  and  so  she  was  very 
frequently  making  profound  salaams  to  the  furniture  and  people 
at  unexpected  moments.  The  nose,  pharynx,  and  Eustachian 
tubes  were  healthy;  inflation  of  both  tympana  was  easy;  the  ex- 
ternal canals  and  membranes  were  a  little  dry,  and  the  tympana 
seemed  only  affected  by  the  desiccation  and  contractions  of  se- 
nility. 

The  fork  was  heard  equally  well  by  both  ears  per  ossam,  and 
Hw.  1^  upon  either  side. 

Her  health  seemed  good,  but  there  were  some  symptoms  of 
dyspepsia,  and  the  circulation  was  feeble. 

I  blew  ether  into  the  tympana,  applied  diluted  glycerine  to  the 
dnim-heads,  and  gave  Nux  vom.  to  be  taken  before,  and  a  powder 
of  Quinia  sulphate  after  meals.  Improvement  was  rapid,  and 
the  aural  sensations  ceased  within  two  weeks. 

Case  II. — A  man,  about  fifty  years  old,  of  fair  development, 
and  good  constitution,  had  a  severe  attack  of  typhoid  fever,  ac- 
companied by  much  deafness  of  the  labyrinthine  variety.  There 
was  roaring  in  the  ears,  but  there  had  been  no  acute  affection  of 
the  tympanic  structures  as  far  as  known.  Convalescence  from 
the  fever  was  slow,  and  the  patient  was  confined  to  his  room  in 
bed  most  of  the  time  for  four  weeks  after  the  disease  had  run  a 
typical  course. 

Tinnitus  had  then  ceased  in  the  right  ear,  but  persisted  in  the 
left,  whenever  he  took  a  vertical  position.  This  would  come  on 
as  soon  as  he  sat  up  in  bed,  or  got  out  in  his  easy  chair.  It  was 
of  the  character  of  a  steady  roaring,  which  he  compared  to  that 
produced  by  wagons  rolling  over  a  paved  street.  There  was  a 
very  little  vertigo,  but  he  complained  of  the  noises  as  very  dis- 
tressing. 

The  patient  was  anaemic  and  feeble ;  his  pulse  was  thready  and 
weak,  and  his  appetite  poor.  Both  ears  presented  the  typical 
symptoms  of  chronic  inflammation  of  the  tympanum.  The 
drum-heads  were  yellowish-gray,  thickened,  and  opaque;  the 
malleus  handles  were  slightly  drawn  inwards;  the  pharynx 
was  tolerably  healthy ;  the  tubes  opened  well  to  inflation,  which 
moved   the  drum-heads  out  moderately.     The  right  ear  had 
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Hw.  ii ;  the  fork  upon  the  vertex  was  heard  by  both  ears,  but 
better  upon  the  right  side. 

I  prescribed  Cinchona  tincture,  ten  drops  in  water  four  times 
a  day.  There  was  very  h'ttle  change  in  the  condition  after  a 
week's  treatments,  and  I  then  ordered  Quinia  sulphate  J  gr.  four 
times  a  day.  In  one  week^  the  aural  symptoms  had  ceased^  and 
the  patient  was  discharged. 

Hypersbmia. — ^This  condition  of  the  internal  ear  frequently 
coexists  with  tympanic  disease,  and  with  disorders  of  circulation 
in  the  cerebrum.  The  amount  of  blood  in  the  labyrinth  is  in- 
creased beyond  the  normal ;  the  blood  may  be  in  active  circula- 
tion, coming  in  and  passing  out  rapidly,  or  the  currents  may 
move  slowly,  leaving  stagnant  foci  here  and  there.  Both  condi- 
tions may  produce  pressure  upon  the  filaments  of  the  auditory 
nerve,  and  thus  give  rise  to  nearly  similar  symptoms. 

The  congestion  supervenes  frequently  from  slight  causes,  and 
passes  away  without  doing  more  damage,  than  temporarily  alter- 
ing the  functions  of  the  apparatus.  Again,  it  remains  constant, 
induces  slow  or  rapid  pathological  changes  in  the  membranous 
labyrinth,  and  causes  partial  or  total  deafness.  It  is  the  condi- 
tion antecedent  to  the  grave  affections  of  the  internal  ear,  which 
occur  as  a  consequence  of  certain  constitutional  diseases,  and 
should  always  be  regarded  with  suspicion. 

Labyrinthine  congestion  of  a  mild  grade  is  produced  by  both 
acute  and  chronic  disease  of  the  tympanum. 

Anastomasis  of  the  vessels  of  the  mucous  membrane  of  the 
middle  and  internal  ear  has  been  demonstrated  by  the  researches 
of  Politzer.  Anything  that  causes  hyperemia  of  the  middle 
ear^  such  as  impacted  cerumen,  furuncles  of  the  canal,  injuries 
of  the  drum-head,  sore  throat,  obstruction  of  the  Eustachian 
tube,  etc.,  will  induce  corresponding  congestion  in  the  deeper 
structures.  On  the  other  hand,  hyperaemia  of  the  brain  from 
mental  states,  hysteria,  general  debility,  mental  worry  and  ex- 
haustion, indulgence  in  alcoholic  beverages,  large  doses  of  qui- 
nine, and  some  other  medicines,  cause  congestion  in  the  labyrinth 
very  soon,  because  of  the  direct  and  copious  supply  of  blood  to 
the  parts  through  the  internal  auditory  artery. 

Graver  degrees  of  labyrinthine  congestion,  those  which  often 
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lead  to  profound  organic  change,  occur  from  disease  of  the  tem- 
poral bone,  fracture  of  the  skull,  meningitis,  apoplexia,  cerebral 
abscess,  tumors,  aneurisms,  obstruction  of  the  venous  circulation, 
heart  disease,  poisoning  by  carbolic  acid,  and  various  constitutional 
diseases. 

The  symptoms  of  uncomplicated  and  moderate  hypersemia  of 
the  labyrinth  are,  at  first,  exaltation  of  hearing,  a  sort  of  hyper- 
sesthesia  of  the  nerve,  and  sounds  of  moderate  intensity  cause 
discomfort  and  annoyance  to  the  patient,  especially  when  he  is  in 
a  quiet  place  or  if  he  tries  to  go  to  sleep.  A  fine  ringing  tinnitus 
usually  accompanies  this  state,  and  vertigo  is  not  very  uncommon. 
The  mild  cases  if  continuous  soon  merge  into  severe  ones. 

When  the  labyrinth  becomes  much  congested,  the  auditory 
power  declines  rapidly,  ranging  from  an  inability  to  hear  medium 
voice  to  total  deafness.  The  tinnitus  then  becomes  louder ;  coarser 
and  rougher  sounds  of  hissing,  rumbling,  cracking,  etc.,  are  ex- 
perienced ;  transient^pells  of  vertigo  occur,  sometimes  becoming 
so  severe  as  to  cause  falling,  and  the  patient  feels  insecure  and 
alarmed. 

The  symptoms  are  all  aggravated  by  mental  excitement  and 
anxiety,  by  voluntary  exercise  of  the  auditory  power,  and  by 
general  systemic  fatigue  and  debility. 

Toynbee  relates  a  typical  case.  "  I  had  for  a  long  while  a  pa- 
tient under  my  care,  who,  when  perfectly  tranquil,  could  dis- 
tinctly hear  his  daughter  reading  to  him,  at  about  the  distance  of 
a  yard ;  but  if  his  daughter  told  him  anything  which  excited  his 
interest,  he  became  so  thoroughly  deaf  as  not  to  be  able  to  hear  a 
sound,  and  would  remain  so  until  the  excitement  vanished,  when 
his  hearing  would  return.'' 

I  had  a  young  lady  under  treatment  for  a  mild  tinnitus,  with 
unobstructed  tubes,  and  nearly  normal  tympana.  She  was  in- 
clined to  plethora,  and  had  considerable  cerebral  congestion  and 
nervous  disturbance  during  menstruation.  The  deafness  varied 
from  low  to  loud  voice.  In  spite  of  treatment,  she  grew  worse. 
I  found  that  she  was  taking  a  glass  of  ale  at  lunch  every  day. 
I  stopped  this,  her  head  became  clear,  vertigo  and  tinnitus  ceased, 
the  hearing  improved  much,  and  remained  good. 

Hyperaemia  can  be  recognized  by  its  history,  subjective  symp- 
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toms,  and  response  to  certain  tests.  The  Galvanic  current  will 
give  an  abnormal  formula;  the  fork  in  most  cases  will  not  be 
heard  clearly,  and  the  other  parts  of  the  ear  will  show  conditions 
not  potent  to  cause  such  great  impairment  of  auditory  power. 

Treatment, — The  cause  of  the  hypersBmia  should  first  receive  at- 
tention, and  when  this  consists  of  morbid  conditions  of  the  middle 
or  external  ear,  of  the  brain  or  interior  structures,  they  should  be 
removed  if  possible  by  treatment  of  the  ear,  and  by  the  adminis- 
tration of  general  constitutional  remedies,  according  to  the  princi- 
ples already  given,  and  others  belonging  to  general  medical  art 

The  general  health  and  strength  should  be  raised  to  the  highest 
degree  by  careful  regulation  of  the  physical  and  mental  labor, 
diet,  exercise,  recreation,  and  personal  habits. 

Of  the  medicines  appropriate  for  ordinary  cases.  Belladonna  is 
very  eflScient.  It  diminishes  the  hypersemia  of  the  labyrinth  and 
brain  often  in  a  surprisingly  short  space  of  time.  Cinchona  has 
a  specific  action  upon  the  auditory  apparatus,  tiud  is  suitable  for 
patients  of  nervous  temperament,  who  have  been  subjected  to 
mental  strain  and  worry,  and,  perhaps,  exposure  to  a  malarial 
atmosphere. 

Kali  bromidum  relieves  congestion,  dulness  of  hearing,  tin- 
nitus, and  the  uncomfortable,  strained,  confused  feeling  of  the 
head  very  promptly. 

Nux  vomica  suits  passive  congestion  in  spirit-drinkers.  It 
stimulates  the  vaso-motor  nerves,  causes  contraction  of  the  blood- 
veasels,  and  thus  relieves  the  labyrinthine  disorder. 

Salicylic  acid  has  been  recommended  in  tinnitus  dependeii. 
upon  hyperaemia,  and  has  proved  curative  in  some  cases. 

Conium  and  Pulsatilla  are  excellent  medicines  for  a  female 
patient  with  hyperemia  depending  upon  menstrual  disturbance. 
Bryonia  and  Colchicum  may  prove  valuable,  when  the  affection 
is  connected  with  rheumatic  or  gouty  manifestations. 

Kali  hydriod.  ought  to  be  given,  when  the  history  or  symp- 
toms point  to  a  possible  syphilitic  lesion. 

The  Galvanic  current  may  be  tried  as  a  last  resort,  when  other 
measures  are  unsuccessful,  provided  there  are  no  cerebral  or  other 
contraindications.  The  anode  should  be  placed  in  the  auditory 
canal  and  only  a  weak  current  employed. 
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Inflammation  of  the  Labyrinth. — Tissues  cannot  remain  long 
in  a  state  of  vascular  turgescence  without  undergoing  alter- 
ation and  proliferation,  and  the  delicate  structures  of  the  laby- 
rinth are  no  exception  to  the  rule.  The  slightest  causes  change 
normal  cells  into  pathological  ones,  and  inaugurate  processes 
which  unchecked  go  on  to  pervert  function  and  destroy  structure. 
Inflammation  is  excited  in  the  labyrinth  by  its  local  nutritional 
changes,  and  by  morbid  influences  transmitted  from  other  parts  of 
the  ear  and  from  within  the  brain  case,  and  once  well  started  in 
this  confined  space,  its  results  are  most  disastrous  to  audition. 
Congestion,  effusion  of  serum,  exudation  of  plastic  lymph,  ecchy- 
mosis  and  hemorrhage,  proliferation,  fatty  degeneration,  and  for- 
mation of  pus  occur  here,  as  elsewhere,  and  lead  to  unique  local 
and  general  symptoms. 

A  study  of  the  scanty  literature  upon  labyrinthine  disease  will 
produce  the  conviction,  that  the  relation  between  cause  and  effect 
cannot  be  so  clearly  defined,  as  in  morbid  processes  in  other  parts 
of  the  body. 

The  causes  of  inflammation  in  the  labyrinth  are  multiple,  the 
effects  are  not  constant  for  the  same  cause,  nor  can  they  be  deter- 
mined with  certainty  in  any  case  without  a  post-mortem  exami- 
nation of  the  temporal  bone  and  brain. 

Disease  of  the  tympanum,  excessive  use  of  quinine,  exposure 
to  severe  cold,  concussions  and  falls ;  caries,  fracture,  rheumatic 
periostitis,  calcareous  degeneration  of  vessels,  the  concretions  of 
gout,  and  syphilitic  deposits;  obstruction  of  the  circulation  from 
aneurism,  embolus,  tumors,  and  heart  disease;  apoplectic  attacks; 
the  shocks  of  parturition  ;  acute  tuberculosis,  mumps,  diphtheria, 
erysipelas,  measles,  scarlatina,  variola,  typhus  and  typhoid  fever ; 
hydrocephalus,  convulsions,  meningitis,  and  cerebro-spinal  men- 
ingitis are  all  enumerated  as  causes  of  internal  ear  disease. 

One  group  of  causes  generally  induces  congestion  and  subacute 
inflammation  in  the  labyrinth,  which  creeps  on  slowly  and  insid- 
iously, and  gradually  diminishes  the  hearing.  The  so-called 
nervous  deafness  from  rheumatic  periostitis,  gouty  concretions, 
atheromatous  vessels,  continuous  avocation-noises,  large  doses  of 
quinine,  intemperate  use  of  alcoholic  beverages,  syphilitic  de- 
posits, aneurisms,  tumors,  heart  disease,  repeated  shocks  from 
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parturition,  and,  probably,  some  of  the  fevers,  is  often  depen- 
dent upon  subacute  inlQammation  in  one  or  all  parts  of  the 
labyrinth. 

There  is  at  first  increased  sensibility  of  the  nerve  to  sounds ; 
the  hearing  seems  very  acute,  so  that  the  patient  is  annoyed  at 
some  tones,  but  the  ability  to  hear  the  voice,  watch  and  fork  is 
really  below  the  standard.  There  is  tinnitus  of  a  mild  ringing, 
singing,  hissing  or  rushing  character  at  the  beginning  of  the  dis- 
order, accompanied  by  slight  attacks  of  vertigo,  and  an  empty 
feeling  in  the  head.  As  the  disease  advances,  the  hearing  grad- 
ually declines ;  the  voice  and  watch  are  no  longer  perceived  ;  the 
fork  upon  the  vertex  is  barely  distinguished  as  a  muffled  tone, 
and  the  facial  nerve  gradually  alters  the  tonus  of  the  muscles  of 
the  face,  so  that  it  presents  that  wistful  look  so  apparent  in  deaf 
persons.  The  symptoms  will  vary  somewhat  with  the  stage  of 
the  disease,  the  degree  of  moisture,  the  electrical  state  of  the 
atmosphere,  the  amount  of  blood  in,  the  head,  and  the  health  of 
the  patient.  Before  and  during  storms  the  hearing  power  will 
be  depressed  or  lost.  Hypereemia  of  the  brain  will  aggravate 
the  aural  disease  and  diminish  audition,  while  an  ansemic  state  of 
the  cerebral  circulation  will  improve  it  temporarily.  Vertigi- 
nous attacks  belong  to  the  morbid  condition  of  the  labyrinth,  but 
they  are  rendered  severe  and  more  frequent  by  gastric  disorders. 
A  person  without  any  aural  disease,  or  with  one  of  mild  degree, 
is  liable  to  have  sudden  and  transient  attacks  of  loud  tinnitus 
and  severe  vertigo,  owing  to  reflex  action  from  the  stomach 
through  the  sympathetic  nerves. 

Subacute  inflammation  in  some  cases,  afler  doing  a  certain 
amount  of  damage  to  the  labyrinth,  becomes  arrested  by  removal 
of  the  cause,  by  exhaustion  of  its  irritation,  or  by  the  superven- 
tion of  senile  atrophy.  I  know  no  other  explanation  for  condi- 
tions that  one  meets  so  frequently  in  practice,  where  the  tympa- 
num is  but  little  if  any  affected,  and  the  fork  is  heard  very 
faintly,  yet,  the  patient  affirms  that  there  has  been  no  increase  in 
the  deafness  for  years. 

A  woman,  twenty-five  years  of  age,  enjoying  good  general 
iiealth,  was  deaf  to  loud  shouts,  but  heard  faintly  the  sound  of  a 
large  tuning-fork.     She  said  she  had  had  noises  in  her  ears  and 


INFLAMMATION   OF    THE    LABTRINTH.  483 

b^n  to  lose  her  hearing,  during  a  severe  attack  of  measles, 
twelve  years  before.  In  six  weeks,  she  could  not  hear  loud  voice, 
and  she  remained  locked  up  from  external  sounds,  until  to  her 
surprise  she  heard  the  fork  upon  the  vertex.  The  tubes  opened 
readily,  the  membranes  were  a  little  opaque,  but  the  tympana 
were  apparently  healthy.  This  seems  to  be  an  illustrative  case 
of  arrest  of  the  labyrinthine  inflammation  from  exhaustion  of 
the  irritation. 

When  the  cause  continues  active,  total  deafness  generally  re- 
sults, as  in  the  case  of  a  lusty  blacksmith  who  applied  to  me  for 
an  opinion.  He  had  suffered  from  proliferative  inflammation  of 
the  tympana,  with  the  usual  symptoms  of  tinnitus,  slight  vertigo, 
and  gradual  loss  of  hearing.  The  membranes  were  like  chamois 
skin,  and  adherent  to  the  inner  tympanic  wall ;  the  manubria 
were  strongly  retracted,  so  that  they  were  nearly  "  end-on,"  and 
inflation  caused  no  movement  or  sensation  in  the  ears.  There 
was  total  aural  and  cranial  deafness.  The  man  was  and  had 
been  very  healthy  otherwise  all  his  life.  His  history  was  clean, 
and  no  diathesis  could  be  established. 

When  a  patient  has  tympanic  disease,  it  is  not  necessary  to  seek 
further  for  a  cause  of  labyrinthine  mischief  unless  very  extraor- 
dinary symptoms  ensue.  When  the  history  and  symptoms  lead 
to  some  one  of  the  causes  enumerated,  it  is  rational  to  accept  it, 
but  one  should  bear  in  mind  that  several  may  be  associated  in 
the  same  case,  as  atheroma  of  vessels  in  gouty  persons  with  heart 
disease ;  syphilis  in  those  subjected  to  avocation-noises ;  and  qui- 
nine poisoning  in  those  who  are  habitually  intemperate. 

The  causes  in  this  first  group  generally  excite  the  subacute 
form  of  inflammation  of  the  labyrinth,  which  may  be  finally  as 
damaging  to  the  hearing  as  a  more  severe  disease,  but  some  of 
these  causes  may,  also,  start  an  acute  inflammation  or  a  destruc- 
tive morbid  process  of  great  severity. 

Another  group  of  causes  is  more  likely  to  excite  acute  inflam- 
mation, attended  by  effusion,  exudation,  hemorrhage,  and  grave 
pathological  lesions.  They  are  purulent  inflammation  of  the 
tympanum ;  caries  of  the  bony  labyrinth,  and  fractures  through 
its  walls ;  violent  concussions,  severe  cold,  embolism,  aneurism, 
apoplexia,  parturition,  syphilis,   mumps,  diphtheria,  erysipelas, 
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measles,  scarlatina,  and  variola ;  malarial,  typhus  and  typhoid 
fevers;  hydrocephalus,  convulsions,  meningitis, and  cerebro-spinal 
meningitis. 

In  purulent  inflammation  of  the  tympanum,  the  membranes 
of  the  round  and  oval  >vindovvs  may  be  destroyed  by  ulceration 
or  accidental  puncture,  and  air  and  pus  gain  access  to  the  laby- 
rinth to  cause  inflammation.  Caries  and  fracture  of  the  bony 
labyrinth  generally  induce  purulent  disease  in  the  cavity.  Con- 
cussions from  reports  of  firearms,  blows,  falls,  etc.,  cause  sudden 
deafness  by  paralysis  of  the  nerve  from  shock,  and  by  causing 
ecchymosis  and  hemorrhage  in  the  labyrinth.  Loss  of  taste  and 
smell,  and  affections  of  the  ocular  muscles  have  been  observed  in 
this  connection.  Exposure  to  severe  cold  has  caused  sudden  and 
grave  decline  of  auditory  power.  In  most  cases,  the  disorder  has 
been  in  the  tympanum  instead  of  the  middle  ear.  Embolism  of 
the  internal  auditory  and  of  the  basilar  arteries  has  produced 
sudden  deafness  and  atrophic  changes  in  the  labyrinth.  Aneurism 
of  the  basilar  artery,  and  intracranial  tumors  occasionally  destroy 
hearing  by  pressure  upon  the  auditory  artery  or  nerve. 

An  apoplectic  clot  along  the  course  of  the  auditory  nerve  or 
within  the  labyrinth  has  destroyed  the  hearing  and  the  int^rity 
of  the  membranous  structures.  Severe  parturition  is  accompa- 
nied by  congestion  of  the  cerebral  vessels,  and  may  produce  in- 
flammation, effiision  or  hemorrhage  in  the  labyrinth. 

A  patient  during  a  rather  severe  bearing-down  pain,  felt  or 
heard  a  loud  snap  in  her  right  ear,  and  this  was  followed  by  loss 
of  hearing,  tinnitus,  and  vertigo.  The  labor  terminated  safely, 
the  aural  symptoms  soon  disappeared,  and  hearing  gradually  im- 
proved. Fifteen  years  later,  I  found  Hw.  ^%,  and  the  fork  was 
heard  moderately.  The  merabrana  tympani  was  opaque  and  de- 
pressed, and  other  symptoms  confirmed  catarrhal  otitis  of  long 
standing. 

Syphilitic  exudations,  thickenings  or  gummata  sometimes  occur 
in  the  labyrinth  and  at  the  base  of  the  brain,  and  damage  the 
auditory  apparatus.  There  is  sometimes  paralysis  of  the  facial 
and  chorda  tympani  nerves.  I  have  a  man  imder  treatment,  who 
has  upon  the  right  side  a  healthy  tympanum  and  drum-head, 
open  Eustachian  tube,  deafness,  paralysis  of  the  facial,  chorda 
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tympani^  and  abducens  nerves.     My  diagnosis  is  syphilitic  gum* 
ma  near  the  posterior  border  of  the  pons  varolii. 

Mumps  is  charged  with  setting  up  labyrinthine  disease,  though 
it  oftener  afiects  the  tympanum.  A  lad  came  under  my  observa- 
tion who  had  lost  his  hearing  in  one  ear,  from  the  disease.  The 
membrane  was  opaque  and  everywhere  adherent  to  the  inner  wall 
of  the  tympanum,  inflation  was  nugatory,  and  the  fork  could  not 
be  heard  when  vibrating  upon  the  mastoid  or  vertex.  Perhaps 
the  labyrinthine  disease  was  secondary,  and  a  consequence  of  that 
in  the  tympanum. 

Diphtheria  has  in  some  instances  been  followed  by  total  deaf- 
ness, whether  from  labyrinthine  disease  or  paralysis  of  the  audi- 
tory nerve  trunk,  clinical  experience  has  failed  to  establish.  A 
treacherous  poison  that  strikes  down  the  proudest  manhood  by 
paralysis  of  the  heart,  would  easily  destroy  the  nervous  power  of 
the  labyrinthine  filaments. 

The  erythematous,  malarial,  and  continued  fevers,  though  more 
liable  to  affect  the  tympanum,  sometimes  cause  great  deafness, 
effusion,  hemorrhage,  and  inflammation  in  the  labyrinth.  Many 
cases  of  labyrinthine  disease  following  malarial  fevers  must  be 
charged  to  the  inordinate  use  of  quinine. 

Deafness  occurs  very  frequently  in  typhus  and  typhoid  fevers, 
but  the  hearing  often  returns  with  convalascence,  which  is  proof 
that  the  loss  of  power  has  been  occasioned  by  vitiation  of  the 
cerebro-spinal  fluid  and  the  peri-  and  endo-lymph,  as  well,  as  by 
the  poisoned,  torpid  condition  of  the  sensorium.  Hydrocephalus 
affects  the  labyrinth  by  effusion  into  its  cavities. 

Children  are  liable  to  attacks  of  convulsions  with  rapid  loss  of 
hearing.  Convulsions  frequently  produce  effusion  into  the  sub- 
arachnoid spaces  and  ventricles  of  the  brain,  and  it  is  probable 
the  labyrinth  participates,  since  there  is  free  communication  of 
the  sub-arachn6id  spaces  through  the  foramen  acustica  and  aquse- 
ductus  vestibuH,  with  the  endo-  and  peri-lymph  cavities.  Primary 
inflammation  occurs  in  the  labyrinth,  as  several  fully  rep)rted 
cases  substantiate,  and  it  is  an  open  question,  whether  some  con- 
vulsive attacks  are  not  brought  on  by  mischief  therein.  Menin- 
gitis is  both  cause  and  consequence  of  disease  of  the  labyrinth. 
Purulent  inflammation  and  probably  milder  diseases  of  the  laby- 
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riDth  excite  meningitis  and  cerebral  abscess,  and  meningitis  fre- 
quently extends  to  the  labyrinth  and  induces  grave  pathological 
changes. 

Cerebro-spinal  meningitis  has  become  such  a  common  disease, 
and  it  so  frequently  affects  the  internal  ear,  that  abundant  oppor- 
tunity has  been  afforded  to  study  the  relations  of  the  disease  and 
its  complications.  Through  routes  already  described,  the  inflam- 
mation of  the  meninges  passes  to  the  labyrinth  and  excites  a 
morbid  process,  which  advances  rapidly,  destroys  the  delicate  ap- 
paratus, and  causes  total  deafness  at  once ;  or  it  creeps  on  slowly, 
and  makes  its  presence  apparent  during  convalescence  by  slightly 
impaired  hearing,  then  audition  diminishes  as  the  disease  of  the 
labyrinth  progresses,  until,  perhaps,  when  the  general  health  has 
been  fully  established,  the  patient  is  shut  out  from  all  worldly 
sounds  forever.  Sometimes  certain  tones  can  be  heard,  though 
the  patient  may  be  considered  totally  deaf.  This  indicates  that  a 
few  terminal  filaments  of  the  auditory  nerve  have  escaped  de- 
struction. 

Disease  of  the  tympanum,  paralysis  of  nerves  and  muscles,  and 
blindness  are  occasionally  associated  with  oerebro-spinal  and 
labyrinthine  disease,  and  post-mortem  examination  has  in  some 
cases  revealed  purulent  inflammation  of  the  labyrinth  and  pia 
mater. 

The  symptoms  of  acute  disease  of  the  internal  ear  are  gener- 
ally very  decided.  There  is  sudden  impairment  of  hearing  in 
one  or  both  ears,  and  this  may  be  partial  or  complete ;  at  the 
same  time,  hissing,  whizzing,  buzzing,  rasping  or  thumping  tin- 
nitus, continuous  or  intermittent,  comes  on  to  distress  the  pa- 
tient ;  he  becomes  giddy,  objects  seem  to  move  about  him  in  ver- 
tical or  horizontal  planes ;  he  feels  as  if  he  were  moving  side- 
ways, turning  or  falling,  and  may  grasp  things  for  support;  he 
may  walk  unsteadily,  whirl  around,  and,  even,  fall  down.  Great 
anxiety  and  fear  of  immediate  death  seize  him ;  the  face  becomes 
pallid,  cold,  and  moist;  the  pulse  feeble,  nausea  is  felt,  and  vom- 
iting of  the  contents  of  the  stomach  and  regurgitated  bile  fre- 
quently occurs.  There  may  be  spasm  of  the  facial  muscles,  pho- 
tophobia, oscillation  of  the  eyeballs,  diplopia  from  irregular 
action  of  the  recti  muscles,  and  dimness  of  vision  on  account  of 
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dilated  pupils.  In  rare  cases,  faintness  and,  even,  unconscious- 
ness ensue.  Other  symptoms  may  be  present  or  some  of  these 
may  be  absent,  but  the  clinical  picture  is  unmistakable. 

Meniere's  Disease  is  a  title  that  has  been  applied  to  this  group 
of  symptoms  regardless  of  their  cause.  This  is  an  improper  ap- 
plication, because  Meniere  associated  them  with  a  definite  path- 
ology. The  celebrated  Frenchman  advanced  the  following  prop- 
ositions, which  I  quote  from  Burnett : 

"  1.  An  auditory  apparatus,  hitherto  perfectly  normal,  may  be- 
come suddenly  the  seat  of  functional  disturbances,  consisting  in 
noises  of  a  variable  nature,  continuous  or  intermittent,  and  which 
may  be  accompanied,  sooner  or  later,  by  a  diminution  in  hear- 
ing. 

"  2.  These  functional  troubles  having  their  seat  in  the  internal 
auditory  apparatus,  may  give  rise  to  symptoms  which  have  been 
considered  cerebral,  such  as  intense  vertigo,  uncertainty  of  gait, 
turnings  to  the  right  or  left,  and  falling,  and  they  may  be  attended 
with  nausea,  vomiting,  and  syncope. 

"  3.  These  accidents,  which  are  of  intermittent  type,  are  at  last 
followed  by  deafness  gradually  growing  worse,  and  often  the 
hearing  is  at  last  suddenly  and  totally  lost. 

"  4.  All  this  tends  to  confirm  the  belief  that  the  lesion,  which 
is  the  cause  of  these  functional  troubles,  is  in  the  semicircular 
canals." 

Burnett  says :  "  M^ni^re's  description  of  an  aural  disease  con- 
tained in  these  four  propositions  is  extremely  comprehensive,  but 
from  the  subsequent  researches  of  many  observers  it  cannot  be 
applied  to  a  solitary  lesion  in  the  semicircular  canals."* 

M6ni^re  subsequently  restricted  the  pathological  lesion  to  the 
vestibule  and  semicircular  canals,  and  Knapp  believes  it  to  con- 
sist in  a  serous  exudative  inflammation. 

It  is  well  known  that  the  peculiar  symptoms  occasionally  ap- 
pear from  irritation  in  the  external  auditory  canal,  various  dis- 
eases of  the  tympanum,  gastric  disorders,  and,  rarely,  from  epi- 
leptic attacks  and  other  cerebral  diseases,  without  there  being  any 

*  The  Ear,  Its  Anatomy,  Physiology  and  Diseases.    Burnett,  p.  554. 
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lesion  in  the  labyrinth.  It  may  be  stated  in  general  that,  when 
the  group  of  symptoms  mentioned  is  present  in  a  patient,  it 
should  be  considered  an  indication  of  irritation  of  the  semicir- 
cular canals,  not  necessarily,  but,  perhaps,  involving  a  pathologi- 
cal lesion. 

The  decline  in  hearing  often  makes  the  patient  appear  stupid ; 
hallucinations  of  hes^ring  occur  sometimes,  and  the  patient  can 
hardly  be  convinced  that  the  sensation  has  no  external  objective 
cause ;  a  tone  may  be  heard  double,  i,  e.,  as  two  tones  in  the  same 
ear,  several  lines  and  spaces  apart  (diplacuais  monauriciUaris),  or 
one  in  each  ear  {diplacmis  binauriciilaria) ;  one  or  two  peculiar 
sounds  may  be  all  that  can  be  distinguished ;  the  lower  tones  are 
oft^n  heard  when  the  upper  are  lost;  or  the  patient  may  be 
locked  in  eternal  silence.  A  boy  had  slight  inflammation  of  the 
tympanum  from  sea-bathing,  and  knocking  a  fiat  stone  placed 
over  liis  ear  with  another  stone,  in  order  to  get  rid  of  the  water 
in  the  canal.  He  had  paroxysms  of  pain  the  same  night,  during 
which  he  distinctly  heard  the  knocking  sounds  repeated  over  and 
over  again,  exactly  as  he  had  heard  them  when  he  had  used  the 
stones.  Recovery  followed  soon,  but  left  imperfect  hearing, 
though  the  cranial  perception  was  fair. 

The  vertigo,  tinnitus  and  loss  of  equilibrium  may  be  great, 
but  the  mind  remain  perfectly  clear  and  active.  Again,  tempo- 
rary unconsciousness  may  rapidly  follow  the  aural  symptoms. 
Both  conditions  are  seen  in  mild  as  well  as  in  severe  cases,  and 
one  cannot  base  a  reliable  prognosis  upon  either.  The  graver 
cases  are  occasionally  associated  with  delirium  and  opisthotonos, 
generally,  though  not  always,  indicative  of  meningitis.  The  feel- 
ing which  impels  the  patient  to  turn  or  fall  varies  much.  If  the 
right  ear  is  affected  he  generally  turns  towards  the  left;  if  the 
left,  towards  the  right. 

Cyon  says :  "  The  semicircular  canals  are  peripherical  organs 
of  the  sense  of  space.  The  disturbances  manifested  after  a  lesion 
of  the  semicircular  canals  are  due, 

*'  (a.)  To  visual  vertigo,  produced  by  the  discord  between  the 
space  seen  and  the  ideal  space. 

'^  (6.)  To  the  false  notions  engendered  as  to  the  position  of  the 
body. 
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"  (c.)  To  disorders  in  the  distribution  of  the  innervating  force 
to  the  muscles." 

The  immediate  cause  is  variation  in  pressure  of  the  labyrin- 
thine fluid,  whether  induced  by  external  forces  or  intralabyrin- 
thine  processes. 

LoDghi  says:  "The  semicircular  canals,  on  account  of  their 
great  sensibility  and  of  their  contiguity  to  the  cerebral  centres, 
regulate  the  normal  function  of  the  muscular  sense  of  the  head, 
and  in  this  way  its  equilibrium:" 

When  they  are  irritated  or  diseased,  the  equilibrium  of  the 
head  and  body  is  destroyed,  the  sense  of  space  deranged,  and  the 
body  is  unstable.  This  instability  is  intensified  when  there  is 
irregular  action  of  the  ocular  muscles.  The  relation  between  the 
sense  of  space  and  the  apparent  space  is  disturbed  in  certain 
oculara  ffections,  notably  in  astigmatism,  and  some  persons  with 
this  anomaly  suffer  from  vertigo  and  incoordination  of  muscles, 
though  aural  symptoms  may  be  entirely  absent. 

The  pathology  of  diseases  of  the  internal  ear  has  been  well 
worked  up  by  aural  specialists. 

Simple  irritation  induces  hyperaemia  and  probably  slight  ef- 
fusions, which  disappear  and  leave  the  hearing  about  normal. 
Total  inactivity  of  the  conducting  ap'^aratus  is  said  to  cause 
atrophy  of  the  auditory  nerve.  Light  attacks  of  inflammation 
produce  an  infiltration  of  lymphoid  corpuscles,  described  by 
Moos  in  caries  of  the  bone  and  in  affections  of  the  tympanum 
during  the  continued  and  eruptive  fevers. 

Chronic  inflammation  causes  thickening  and  atrophy  of  the 
membranous  labyrinth,  connective  tissue  development  on  the  sac- 
cule and  utricle,  stuffing  of  the  cavities  with  a  thick  yellowish- 
white  or  soft  reddish  mass,  deposits  of  corpora  amylacea  and  lime 
crystals,  decrease  or  increase  of  otoliths,  the  occurrence  of  calci- 
fication, ossification  and  hyperostosis,  collections  of  pigment  and 
cholesterine,  diminution  or  increase  of  the  endo-lymph  sometimes 
changed  into  a  hemorrhagic  fluid  or  an  opaque  jelly-like  sub- 
stance, atrophy  of  the  auditory  nerve,  and  fatty  degeneration  of 
the  organ  of  Corti. 

Acute  inflammation  induces  effusion,  ecchymosis,  hemorrhage, 
and  purulent  infiltration.  Pus  passes  from  the  brain  to  the  laby- 
rinth and  vice  veraiL     Ecchymoses  in  the  membranous  labyrinth 

32 
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have  been  found  after  continued  fevers,  variola,  and  acute  tuber- 
culosis. Hemorrhages  have  been  noted  after  fracture  of  the  bone, 
severe  contusion  of  the  skull,  atheroma  of  the  arteries,  heart  and 
kidney  disease,  acute  tuberculosis,  typhoid  and  typhus  fevers, 
scarlatina,  measles,  mumps,  gout,  and  syphilis. 

Intracranial  diseases  destroy  the  integrity  of  the  nerve. 
Atrophy  of  its  fibres  results  secondarily  from  disease  of  the  cere- 
bellum, fourth  ventricle,  medulla  oblongata,  spinal  cord,  and 
from  cerebral  apoplexia,  atrophy,  softening,  and  hydrocephalus. 

Tumors  of  various  kinds  occur  in  the  labyrinth  and  upon 
and  along  the  trunk  of  the  auditory  nerve.  Tubercle,  psam- 
moma,  neuroma,  fibroma,  sarcoma,  and  gumma  are  occasionally 
found  pressing  upon  the  nerve  and  invading  its  neurilemma  either 
in  the  labyrinth  or  within  the  cranial  cavity. 

"  In  seventy-seven  cases  of  tumor  of  the  cerebellum,  disturb- 
ances of  hearing  occurred  seven  times;  in  twenty-six  cases  of 
tumor  of  the  pons,  they  occurred  seven  times ;  in  twenty-seven 
cases  of  tumors  of  the  middle  lobes,  three  times;  on  the  other 
hand,  no  disturbances  of  hearing  occurred  in  twenty-seven  cases 
of  tumors  of  the  anterior  lobes,  in  fourteen  of  the  posterior 
lobes,  and  in  four  of  the  fourth  ventricle. 

"Tumors  of  the  cerebellum  not  infrequently  produce  bilateral 
total  deafness,  beginning  first  on  the  side  corresponding  to  the 
tumor;  and  this  bilateral  deafness  may  occur  even  in  cases  where 
a  direct  pressure  of  the  tumor  on  the  nerve  trunk  of  the  second 
ear,  or  on  its  nucleus  in  the  medulla  oblongata,  is  utterly  impos- 
sible, and  where  other  symptoms  of  paralysis  of  other  nerves  of 
the  brain  or  spinal  cord  on  the  second  side  are,  also,  wanting. 

"  Very  continuous  and  laborious  work  is  still  needed  in  order 
to  throw  more  light  anatomically  on  cerebral  deafness.  After 
previous  hardening  of  the  brain,  the  whole  region  where  the  cen- 
tral ganglia  lie  from  which  the  fibres  of  the  acustieus  arise  must 
be  successively  dissected."* 

Diagnosis  of  inflammation  of  the  labyrinth  and  its  complica- 
tions is  made  from  the  history,  the  subjective  and  objective  symp- 
toms.    In  mild  cases,  the  symptoms  may  leave  one  in  doubt 

*  The  Pathological  Anatomy  of  the  Ear.    Schwartze,  pp.  172-174. 
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"whether  there  is  antemia^  hypersemia,  slight  effiisioD  or  moderate 
inflammatioo ;  the  history  will  often  aid  materially  in  coming  to 
a  conclusion.  Yet,  functional  disorders  have  symptoms  so  aggra- 
vated that  the  inexperienced  are  often  misled. 

The  degree  of  deafness  is  a  most  important  consideration ;  in 
general,  the  greater  the  diminution  of  hearing,  the  more  certainty 
of  grave  disease.  It  should  be  remembered,  however,  that  re- 
coverable cases  of  deafness  are  encountered  sometimes,  though 
rarely,  as  results  of  hysteria,  concussion,  exposure  to  cold,  mental 
exhaustion,  anxiety,  and  general  debility.  The  hearing  per  viaa 
ruUurales  will  be  partially,  and,  in  severe  cases,  totally  lost.  A 
careful  examination  of  the  external  canal,  tympanum,  and  Eus- 
tachian tubes  should  be  made  in  all  cases.  The  sensations  of  the 
patient,  when  the  tuning-fork  is  vibrating  upon  the  vertex  or 
mastoid,  will  show  the  degree  of  activity  in  the  auditory  nerve. 
In  nerve  deafness,  the  sound  will  not  be  increased  by  stopping 
the  external  meatus.  In  severe  cases,  the  fork  will  not  be  heard 
at  all,  and  a  pistol-shot  behind  the  patient  will  not  attract  any 
attention. 

Brenner's  formula  should  be  compared  with  the  aural  reaction 
to  the  Galvanic  current. 

The  nature  of  the  vertigo  and  tinnitus  should  be  studied ;  the 
defects  of  equilibrium  carefully  noted;  the  nausea  and  vomiting 
considered  with  reference  to  the  condition  of  the  stomach,  and 
the  cerebral  functions  examined  critically.  The  cause  is  often  as 
important  as  some  of  the  symptoms  in  arriving  at  a  conclusion, 
and  so  remote  an  organ  as  the  heart  or  uterus  may  be  the  fona 
et  origo  mali.  The  early  history  throws  a  vivid  light  upon 
some  cases.  Only  by  a  careful,  scientific  exclusion  of  some  cere- 
bral and  other  affections,  and  a  calm  survey  of  the  important 
phenomena,  can  the  lesion  be  located  in  the  labyrinth  or  along  the 
nerve  trunk. 

A  stout^  plethoric  woman,  63  years  of  age,  came  to  me  for 
treatment.  She  had  been  doctored  much  by  many  physicians. 
She  had  progressive  bilateral  deafness,  with  loud  tinnitus  in  the 
right  ear,  none  in  the  left;  she  suffered  from  attacks  of  vertigo 
and  nausea,  occasional  loss  of  equilibrium,  and  falling.  She  had 
taken  much  quinine,  which  had  made  her  worse.     No  cachexia 
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was  present,  but  I  suspected  syphilis.  The  right  ear  heard  loud 
voice,  left  ear  heard  nothing.  The  right  drum-head  was  depressed, 
opaque,  non-adherent;  the  ear  was  easily  inflated  through  its 
tube,  and  the  tuning-fork  was  heard  moderately  well  upon  the 
mastoid,  but  not  on  the  vertex.  The  left  drum-head  was  opaque 
and  partially  adherent ;  inflation  was  impossible ;  the  fork  was 
not  heard  upon  the  vertex  or  mastoid.  A  diagnosis  of  chronic 
inflammation  of  both  tympana  and  of  the  left  labyrinth  was  easy, 
and  the  connection  between  the  loss  of  equilibrium,  the  gastric 
symptoms,  and  the  aural  afiection  was  much  more  evident  than 
in  most  cases. 

I  saw  a  young  lady,  in  1875,  in  consultation  with  Dr.  F.  F. 
Rowland,  of  Media,  Pa.  She  had  had  transient  attacks  of  ver- 
tigo and  staggering  gait,  with  declining  health  for  months.  Amen- 
orrhcea,  nausea,  vomiting,  and  great  general  debility  were  present. 
She  had  been  treated  for  amenorrhoea  and  supposed  gastric  ulcer. 
Finally  she  took  to  her  bed,  the  vomiting  was  frequent,  the  dis- 
turbance of  equilibrium  was  great,  but  the  mind  continued  clear. 
She  had  hypersesthesia  of  the  auditory  nerves,  could  not  bear 
noise,  became  distressed  at  some  young  ladies  singing  across  the 
street,  and  had  temporary  attacks  of  diplopia. 

I  was  impressed  with  the  fact  that  the  significant  aural  anp 
ocular  symptoms  had  not  received  the  consideration  they  deserved, 
on  account  of  the  prominence  of  the  gastric  symptoms  and  the 
accompanying  anasmia  and  amenorrhoea.  Investigation  revealed 
slight  deafness  and  tinnitus,  and  a  deviation  of  the  axes  of  the  eyes 
to  the  right  side,  and  a  study  of  the  gastric  phenomena  convinced 
me  that  the  frequent  attacks  of  vomiting  were  of  cerebral  origin. 

The  lady  had  inherited  a  strumous  constitution,  and  this  in 
connection  with  the  other  phenomena  led  me  to  make  a  diagnosis 
of  tuberculous  tumor  at  the  base  of  the  brain.  I  suggested  an 
ophthalmoscopic  examination  of  the  eyes,  but  never  had  an  op- 
portunity of  making  it,  as  my  diagnosis  was  not  accepted. 

The  post-mortem  examination  revealed  a  glioma  the  size  of  a 
pullet's  egg,  snugly  ensconced  in  a  depression  in  the  base  of  the 
left  lobe  of  the  cerebellum. 

The  prognosis  in  inflammation  of  the  internal  ear  and  its  com- 
plications should  always  be  guarded.     The  lighter  affections  may 
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pass  away,  even,  when  the  characteristic  symptoms  of  Meniere 
have  been  violent.  The  prognosis  is  favorable,  when  deafness 
has  resulted  from  hysteria,  mental  exhaustion,  anxiety  or  general 
debility. 

The  effects  of  quinine,  parturition  strain,  moderate  concussion, 
exposure  to  cold,  diphtheria,  mumps,  gout,  and  syphilis  are  not 
necessarily  permanent,  and  scientific  treatment  may  restore  the 
labyrinth  nearly  to  its  wonted  functional  activit}'. 

Nervous  deafness  from  the  eruptive  and  continued  fevers  fre- 
quently disappears  under  treatment,  and  the  labyrinth  returns  to 
nearly  a  normal  state. 

When  the  inflammation  is  secondary  to  tympanic,  cranial  or 
visceral  disease,  the  result  will  depend  upon  the  success  in  treat- 
ing the  primary  affection.  Chronic  proliferative  and  purulent 
inflammation  of  the  tympanum,  periostitis  and  hyperostosis  of 
the  temporal  bone,  atheroma  of  the  vessels,  and  heart  disease,  are 
likely  to  cause  permanent  lesions. 

The  sudden  occurrence  of  total  deafness  indicates  effusion  or 
hemorrhage  in  the  labyrinth,  or  a  grave  cerebral  apoplexia,  and 
is  of  bad  omen.  Inflammation  from  fracture,  caries,  purulent  in- 
filtration, acute  tuberculosis,  ]>eculiai'  convulsions,  and  simple  and 
cerebro-spinal  meningitis,  are  generally  destructive  of  hearing,  as 
well  as  dangerous  to  life.  Lastly,  when  there  is  embolism,  aneur- 
ism, cerebral  tumor,  apoplexia,  hydrocephalus,  cerebral  mollities, 
in  connection  with  great  deafness  and  other  aural  symptoms,  no 
just  expectation  of  improvement  in  audition  can  be  entertained. 

Treatment, — The  therapeutics  of  internal  ear  diseases  will  fur- 
nish the  solidist  and  the  humoral  and  neuro-pathologist  with  a 
limitless  field  for  investigation  and  experiment.  As  in  all  other 
morbid  affections  of  the  body,  it  is  more  important  to  regulate  the 
patient's  diet  and  personal  hygiene.  The  weak  and  ancemic  must 
be  well  nourished  and  stimulated,  the  strong  and  plethoric  dieted 
and  depleted.  Both  should  be  protected  from  everything  known 
to  aggravate  aural  diseases,  as  cold,  dampness,  imprudent  sea- 
bathing, continuous  loud  noises,  excessive  mental  labor,  exciteS- 
ment,  anxiety,  the  inordinate  use  of  tobacco  and  alcoholics,  fre- 
quent child-bearing,  residence  in  a  malarial  region,  and  taking 
large  doses  of  quinine. 
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The  sndden  occurrence  of  M^nidre's  characteristic  symptoms, 
without  any  demonstrable  disease  of  the  ear,  may  be  regarded  as 
functional,  and  treated  with  a  small  blister  upon  the  mastoid,  and 
the  administration  of  Kali  bromide,  Conium,  Amyl  nitrate,  Phy-  ' 
sostigma  or  Cinchona,  according  to  the  special  indications. 

The  slowly  progressive  subacute  inflammation  of  the  internal 
ear  from  disease  of  the  tympanum  demands  treatment  of  the  latter 
condition,  according  to  directions  already  given. 

If  the  patient  has  a  gouty  diathesis,  and  periostitis  of  the  tem- 
poral bone  is  suspected,  nitrogenous  food  ought  to  be  restricted, 
much  out-of-door  exercise  taken,  and  Bryonia,  Colchicum,  Kali 
hydriod.,  Lycopodium,  and  Natrum  salicylicum  tried  successively. 

When  quinine,  menstruation,  parturition,  and  other  causes  have 
brought  on  or  increased  labyrinthine  congestion  and  deafness. 
Belladonna,  Kali  brom.,  Natrum  brom.,  Acid,  hydrobromic.  will 
prove  effective  medicines. 

Sudden  deafness  from  exposure  to  severe  cold  and  from  con- 
cussion and  convulsions  should  be  treated  at  first  by  hot  aural 
douches,  and  Aconite  or  Belladonna.  After  awhile.  Kali  hy- 
driod.. Strychnia  sulph.,  and  the  Galvanic  current  may  promote 
absorption  and  stimulate  the  nervous  apparatus. 

When  the  aural  affection  seems  to  be  connected  with  disturb- 
ance of  the  circulation  from  heart  disease,  the  patient  should  be 
kept  quiet,  and  Aconite,  Cactus  grand..  Digitalis,  and  Spigelia 
used  pro  re  nata. 

Disease  of  the  labyrinth  caused  by  embolism,  syphilis,  apo- 
plexia  or  tumor  requires  the  steady  administration  of  palpable 
doses  of  Kali  hydriod.  and  occasional  intercurrent  remedies.  If 
syphilitic  affection  has  been  recent,  Mercurius  should  be  given  in 
place  of  the  former,  which  suits  the  latter  stages  better. 

Aneurism  can  rarely  be  diagnosed  as  a  cause  of  aural  disease. 
I  saw  a  case  of  suspected  aneurism  of  the  carotid  at  its  junction 
with  the  circle  of  Willis.  A  squeaking  sound  synchronous  with 
the  pulse  distressed  the  patient,  and  was  heard  by  auscultating  the 
temporal  region.  There  were  no  other  symptoms  apparent.  No 
treatment  was  advised,  the  sound  gradually  ceased,  and  the  child 
grew  and  remained  well  some  years,  until  I  finally  lost  sight  of 
him. 


\ 


INFLAMMATION   OF   THB   LABYRINTH.  495 

Koosa  quotes  Griesenger's  symptoms  of  disease  of  the  nerve 
from  aneurism.  They  are:  "difficulty  in  swallowing;  occasion- 
ally spasmodic  deglutition ;  impairment  of  hearing,  or  even  com- 
plete deafness,  often  appearing  at  intervals,  with  great  tinnitus  ; 
difficulty  of  respiration  and  articulation ;  interference  with  the 
excretion  of  urine;  without  any  impairment  of  the  intellectual 
functions ;  and  finally  paraplegia." 

"  Von  Troltsch  states  that,  a  constant  sensation  of  knocking  in 
the  back  of  the  head  is  also  a  suspicious  symptom."* 

If  the  diagnosis  were  certain  and  relief  imperative,  compression 
of  the  carotid,  or  ligation  of  it  or  the  vertebral  artery  might  be 
performed  with  a  prospect  of  cure.  I  should  however  be  loth 
to  recommend  such  a  procedure.  Arsenicum,  Kali  hydriod., 
Phosphorus,  and  some  of  the  cardiac  sedatives  might  be  adminis- 
tered with  some  prospect  of  improvement. 

When  total  deafness  comes  on  suddenly  without  apparent 
cause,  it  is  usually  due  to  effusion  or  hemorrhage  in  the  labyrinth, 
or  to  cerebral  apoplexia.  The  latter  will  easily  be  recognized 
from  the  former  by  other  than  the  aural  symptoms  depending 
upon  the  cerebral  lesion.  In  either  case,  keep  the  patient's  head 
elevated,  permit  no  muscular  movements,  apply  ice  to  the  head 
and  warmth  to  the  feet,  and  give  Veratrum  vir.  tincture  in  five- 
drop  doses,  every  half  hour,  until  the  heart  and  pulse  become  a 
little  weakened.  This  medicine  is  a  powerful  vascular  depres- 
sant, and  is  not  so  dangerous  as  Aconite,  because  nausea  and 
vomiting  occur  early  to  warn  the  physician  when  the  limit  of 
tolerance  for  it  has  been  reached. 

It  is  probable  the  aurist  will  not  see  these  cases  until  the  pri- 
mary symptoms  have  passed,  and  the  family  physician  consigns 
them  to  his  care  for  special  treatment  of  the  ear.  Then  Kali 
hydriod.  will  promote  absorption  if  any  medicine  will,  and  this 
may  be  aided  by  frequent  applications  of  the  Galvanic  current. 
The  results  of  treatment  of  hemorrhage  in  the  labyrinth  so  far 
have  not  been  brilliant. 

When  the  internal  ear  is  affected  by  tuberculous  ulceration  or 
deposition,  little  can  be  expected  from  local  treatment,  but  the 

*  A  Practical  Treatise  on  the  Diseases  of  the  Ear.    Koosa,  p.  507. 
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general  treatment  by  means  of  careful  alimentation  and  the  ad- 
ministration of  01.  MorrhusB  and  Calcarea  phos.  holds  out  the 
only  hope  of  improvement. 

Hydrocephalus  causes  a  slow  accumulation  of  fluid  in  the 
labyrinth  and  the  sheath  of  the  optic  nerve,  and  deafness  and 
blindness  are  sometimes  late  sequelae  of  the  disease.  Anything 
that  will  diminish  the  intracranial  dropsy  will  improve  the  aural 
condition.  Apis,  Apocynum,  Bryonia,  Digitalis,  Kali  hydriod., 
Mercurius,  and  Pilocarpin  will  probably  do  all  that  any  medi- 
cines can. 

The  torpor  caused  by  the  effusions  or  vitiations  of  typhoid 
and  typhus  fevers  requires  Cinchona,  Nux  vomica,  and  the  Gal- 
vanic current. 

Mumps,  measles,  scarlatina,  erysipelas,  and  diphtheria  cause 
disease  of  the  labyrinth  rarely,  through  a  morbid  process  set  up  in 
the  tympanum,  though  it  is  not  unusual  that  the  impulse  comes 
from  cerebral  states  accompanying  the  diseases.  The  middle  ear 
if  in  a  morbid  state  should  be  restored  to  as  healthy  a  condition 
as  possible.  Any  cerebral  hypenemia  present  must  be  reduced 
by  cold  applications  to  the  head,  and  the  administration  of  medi- 
cines. If  the  loss  of  hearing  is  sudden,  use  cold  applications  and 
Veratrum  viride  as  already  stated,  when  the  constitutional  disease 
does  not  prohibit  them. 

When  the  deafness  and  labyrinthine  mischief  have  become 
stationary,  after  the  systemic  affection  has  terniinated,  Mercu- 
rius, Kali  hydriod..  Kali  brom..  Cinchona,  Strychnia  sulph.,  and 
stimulation  by  the  Galvanic  current  offer  the  most  available 
means  of  relief.  Electricity  ought  to  have  a  trial  when  the 
nerve  responds  slightly  to  the  tuning-fork,  especially  after  an  at- 
tack of  diphtheria. 

Primary  inflammation  of  the  labyrinth  simulating  meningitis, 
and  secondary  inflammation  arising  from  meningitis,  generjilly 
cause  such  destruction  of  the  delicate  apparatus  of  the  labyrinth 
that  little  hope  can  be  entertained  of  successful  treatment.  When 
not  contraindicated,  the  early  stage  is  best  treated  by  cold  appli- 
cations and  full  doses  of  Aconite,  Belladonna  or  Kali  brom. 
After  the  acute  disease  has  terminated  and  the  patient  is  totally 
deaf,  it  would  be  rational  practice  to  produce  and  maintain  for 
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some  time  a  suppurating  sore  upon  the  mastoid,  and  give  Mer- 
curius,  Kali  hydriod.,  Quinia  sulph.,  Strychnia  sulph.,  and  appli- 
cations of  the  Galvanic  current  a  fair  trial. 

Charcot  cured  a  case  of  this  character  by  giving  Quinia  sulph., 
15  grains  three  times  a  day  for  several  months.  The  toxic  effects 
of  this  powerful  remedy  must,  however,  be  watched  and  the 
medicine  stopped,  if  any  symptoms  of  amaurosis  supervene,  since 
Dr.  Gruning,  of  New  York,  reports  a  case  in  which  eighty  grains, 
administered  in  ten-grain  doses,  in  a  period  of  thirty  hours,  caused 
temporary  blindness.  Though  good  central  vision  was  ultimately 
regained,  the  visual  fields  remained  permanently  contracted. 

It  would  be  better  to  give  much  smaller  doses,  than  to  risk  so 
terrible  a  disaster  as  loss  of  sight,  and  it  is  altogether  probable 
that  two  grains  taken  three  times  daily  w^uld  do  as  much  good 
as  a  more  ponderable  dose. 

The  effect  of  caries  of  the  temporal  bone  has  already  been 
fully  described,  and  no  special  treatment  for  labyrinthine  lesion 
connected  with  it  can  do  much  good.  The  caries  requires  all  our 
surgical  skill  and  therapeutic  resources,  because  it  is  not  merely 
a  question  of  danger  of  loss  of  hearing,  but  of  death,  if  not  im- 
mediately by  shock  or  laceration,  a  little  later,  by  reactive  inflam- 
mation and  great  degeneration. 

The  pathognomonic  signs  of  fracture  of  the  temporal  bone  are, 
hemorrhage  from  the  ear,  a  flow  of  serum,  and  paralysis  of  the 
facial  nerve.  Rupture  of  the  round  or  oval  membrane  or  a  punc- 
ture through  the  outer  labyrinth  wall  may,  however,  furnish  the 
first  two  symptoms.  The  patient  should  be  kept  quiet  with  the 
head  elevated,  the  external  ear  must  be  cleansed  with  water,  a 
compress  wet  with  dilute  Arnica  placed  over  the  seat  of  injury,  and 
Arnica  given  internally.  When  reaction  and  inflammation  ensue. 
Aconite  or  Belladonna  should  be  substituted  for  the  Arnica,  and 
the  case  treated  according  to  general  surgical  principles. 

Deaf-Mutism. — Consideration  of  the  graver  diseases  of  the 
auditory  apparatus  naturally  leads  to  some  account  of  that  sad 
state  of  abolition  of  hearing  denominated  deaf-mutism.  This 
term  is  not  used  in  its  strictest  sense,  but  is  understood  to  include 
cases  in  which  the  hearing  is  so  defective,  that  the  individual  can- 
not distinguish  articulate  sounds   well  enough  to  understand 
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speech.  Examination  of  the  auditory  power  in  many  persons 
who  are  commonly  regarded  as  deaf  and  dumb  will  prove  a 
variable  amount  of  hearing,  some  auditory  nerves  responding  to 
one  kind  of  noise  and  some  to  another,  but  the  power  of  discrim* 
inating  between  words  is  always  lost.  Some  of  these  afflicted 
ones  can  hear  a  few  notes  of  the  piano,  the  noise  made  by  clap- 
ping the  hands,  the  cracking  of  a  whip,  the  rumbling  of  a  car- 
riage, railroad  train  or  thunder ;  a  loud  shout  in  the  ear,  and  the 
report  of  firearms.  A  shout  in  the  ear  or  the  report  of  a  pistol 
near  the  head  causes  many  deaf  and  dumb  persons  to  shrink  and 
express  by  their  features  some  discomfort.  Several  that  I  have 
examined  have  complained  that  noise  hurt  their  ears,  though 
they  presented  no  signs  of  disease  to  indicate  hypersesthesia.  The 
auditory  nerve,  after  Jt  becomes  incapable  of  distinguishing  the 
quality  of  sound,  still  reacts  in  some  degree  to  intensity. 

Recent  experiments  with  the  dentaphone  and  audiphone  teach 
one  not  to  be  rash  in  deciding,  that  there  is  inability  to  appreciate 
the  quality  of  sound,  until  these  new  inventions  have  been  tried; 
because  there  is  no  doubt,  that  some  so-called  deaf  mutes  by  their 
use  have  been  made  to  hear  speech  and  enjoy  vocal  and  instru- 
mental music. 

It  requires  examination  by  an  expert  to  determine  the  condi- 
tion of  the  auditory  nerve,  and  though  some  sensibility  may  be 
revealed  in  many  cases,  there  are  others  in  which  the  hearing  is 
totally  abolished,  and  the  patient  lives  in  a  realm  as  silent  as  the 
environs  of  the  Sleeping  Princess. 

The  voice  of  a  person  unable  to  hear  himself  speak  is  strangely 
modulated  and  harsh.  Spoken  language  is  regulated  in  pitch 
and  rhythm,  according  to  the  sounds  that  the  ear  transmits  to  the 
consciousness.  The  hearing  has  an  influence  over  speech  anal- 
ogous to  that  of  sight  over  bodily  movements.  Deafness  causee 
imperfect  pronunciation,  blindness  irr^ular  locomotion.  When 
a  person  of  mature  age  becomes  gravely  deaf,  he  retains  his 
power  of  speech,  but  little  by  little  the  manner  of  speaking  be- 
comes altered,  so  that  the  voice  is  disagreeable  to  those  with  good 
bearing,  though  the  patient  is  unconscious  of  the  defect 

When  young  children  lose  their  hearing  for  voice,  they  cease 
to  progress  in  spoken  language,  soon  forget  their  slender  vocabu- 
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lary,  and  finally  become  in  a  certain  sense  mute.  Older  children 
with  great  deafness  are  liable  to  lose  their  knowledge  of  spoken 
language  unless  great  care  is  taken  by  associates  to  keep  them  in 
systematic  exercise  of  the  vocal  organs. 

Loss  of  voice  and  abolition  of  the  movements  of  the  throat 
and  chest  organs  in  vocalization  induce  weakness  of  the  pulmon- 
ary circulation,  and  general  systemic  disorders,  which  frequently 
lead  to  fatal  disease  of  the  lungs. 

Congenital  cases  of  deaf-mutism  give  utterance  only  to  gib- 
berish, unless  they  have  passed  through  a  long  and  laborious 
training  in  vocalization,  whereby  some  intelligent  students  are 
enabled  to  use  spoken  language.  The  defects  of  this  are,  how- 
ever, marked,  and  the  importance  of  the  hearing  as  a  regulator 
of  speech  is  made  manifest.  The  vocal  organs  are  in  a  nor- 
mal condition  in  ninety-nine  per  cent,  of  deaf  routes,  and  only 
require  proper  exercise  and  training  to  acquire  the  power  of 
speecn. 

Deaf-mutism  is  acquired  or  congenital.  The  records  of  asylums 
for  the  deaf  and  dumb  show,  that  from  forty  to  sixty  per  cent,  of 
the  inmates  have  lost  their  hearing  through  disease  of  the  middle 
and  internal  ears. 

From  the  history  of  many  cases  it  becomes  evident,  that  the 
sad  results  might  have  been  prevented  had  proper  treatment  been 
applied  during  the  progress  of  the  aural  disease. 

More  exact  observation  is  constantly  relegating  cases  that  have 
been  classed  as  congenital  to  the  acquired  group.  The  jelly-like 
mucus  in  the  tympana  of  the  new-born,  the  perturbations  and 
exposures  to  which  they  are  subject  in  the  first  months  of  life, 
and  the  difficulty  of  recognizing  Alt  disease  during  this  period, 
render  it  probable,  that  many  infants  acquire  an  aural  lesion 
early,  which  when  later  discovered  is  considered  congenital. 

The  congenital  cases  proper  are  those  in  which  the  auditory 
apparatus  and  associate  parts  are  well  developed,  but  the  physio- 
Ic^ical  action  of  which  is  impeded  by  some  disease  that  has 
occurred  during  intra-uterine  existence ;  and  other  cases,  showing 
defective  development,  and  absence  of  parts  essential  to  audition. 

The  causes  of  deaf-mutism  are,  inflammation  of  the  tympa- 
num, disease  of  the  labyrinth,  intracranial  disease  affecting  the 


500  THB    HUMAN   BAR    AND   ITS   DISEASES. 

roots  or  trunk  of  the  auditory  nerve,  and  defective  development 
of  the  auditory  apparatus.  The  following  pathological  conditions 
have  been  found  in  cases  of  deaf-mutism:  ceruminosis;  thick- 
ened, depressed,  adherent,  shrivelled,  perforated,  and  destroyed 
membrana  tympani ;  adventitious  bands,  thickenings,  granula- 
tions, tumors,  and  purulent  products  in  the  tympanum  ;  anchy- 
losis of  the  ossicles  or  absence  of  one  or  more  of  them  ;  hyperos- 
tosis of  the  inner  tympanic  wall,  and  occlusion  of  the  foramina; 
organic  occlusion  of  the  Eustachian  tubes ;  cleft  palate ;  caries 
and  sclerosis  of  the  temporal  bone ;  fracture  through  the  laby- 
rinth ;  the  vestibule  full  of  morbid  lymph,  pus,  caseous  matter, 
blood,  tubercle,  and  fibrin  ;  increase  in  the  quantity  of  otoliths ; 
hyperostosis  of  the  semicircular  canals  and  cochlea;  calcification 
of  the  lamina  spiralis ;  the  auditory  nerve  softened,  hardened, 
degenerated,  atrophied,  and  compressed  by  exostosis  and  tumors ; 
and  disease  of  the  optic  thalamus  and  posterior  cerebral  lobes. 

Defective  development  is  represented  in  this  connection  by  the 
external  canal  stopping  short  in  a  ctU'de-sac;  the  meatus  entirely 
closed  by  bone ;  contraction  and  absence  of  one  or  more  of  the 
osseous  semicircular  canals ;  absence  of  the  membranous  semicir- 
cular canals;  rudimentary  state  of  the  cochlea;  absence  of  the 
whole  labyrinth;  and  shortening  and  defect  of  the  auditory 
nerve. 

Diagnosis  of  deaf-mutism  requires  some  care,  and  it  is  more 
difficult  in  children  than  in  intelligent  adults.  Taken  in  a  re- 
stricted sense,  there  should  be  inability  to  hear  speech  or  to  use 
it  to  express  ideas.  Some  so-called  deaf  and  dumb  can  hear 
words  shouted  into  an  ear  trumpet,  and  express  themselves  in 
spoken  language,  if  they  have*learned  it  before  becoming  deaf  or 
have  been  educated  in  an  asylum. 

A  degree  of  deafness  in  a  child,  that  would  not  hinder  an 
adult  from  hearing  and  using  speech,  will  make  the  former 
speechless. 

Parents  or  guardians  present  a  child  for  examination,  with  or 
without  a  history  of  aural  disease,  and  say,  they  believe  he  cannot 
hear,  and  they  wonder  why  he  does  not  learn  to  talk,  or  why  he 
begins  to  mumble  his  words  and  speak  indistinctly. 

The  auditory  apparatus  should  be  carefully  examined  and  any 
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abnormalities  noted.  Seat  the  child  and  have  its  attention  at- 
tracted in  one  direction  by  the  attendant.  Then  shout  aloud, 
clap  the  hands,  blow  a  sharp  whistle,  ring  a  bell,  and  snap  a  cap 
upon  a  toy  pistol  behind  the  patient,  taking  care  to  prevent  any 
commotion  of  the  air  from  reaching  him,  and  note  the  effect  of 
these  manoeuvre.  If  he  starts  or  looks  around  suddenly,  it  may 
be  taken  as  evidence  that  some  hearing  exists ;  if  not,  he  may  be 
considered  totally  deaf. 

An  infant  suffering  from  severe  scarlatinal  otitis  was  very  rest- 
less, and  did  not  respond  to  shouting  and  clapping  the  hands.  I 
placed  a  vibrating  tuning-fork  of  large  size  to  one  ear  and  then 
to  the  other,  the  child  stopped  its  movements,  ^^  kept  as  still  as  a 
mouse,"  and  a  pleased  expression  swept  over  the  countenance.  I 
accepted  these  effects  as  conclusive  that  the  sound  was  heard. 

With  older  patients,  an  ear  trumpet  and  dentaphone  should  be 
tried ;  the  electrical  formulae  compared ;  the  tuning-fork  made 
to  vibrate  upon  the  vertex  and  mastoid  process,  and  questions 
asked  and  answered  in  writing  or  by  speech  if  possible. 

Mutes  ought  to  be  silent,  but  they  often  use  meaningless 
sounds.  Children  that  are  totally  deaf  may  utter  aloud  a  few 
monosyllables,  but  no  more  importance  should  attach  to  this  act, 
than  to  the  speech  of  the  educated  mute.  Neither  can  be  accepted 
as  evidence  of  hearing.  Older  persons  who  have  learned  to 
speak  before  their  affliction,  and  those  who  have  been  educated  in 
deaf  and  dumb  institutions,  will  furnish  a  history  of  their  disease 
and  describe  the  symptoms  accurately. 

Tpeatmeni. — Any  disease  of  the  ear  that  is  amenable  to  treat- 
ment should  receive  careful  attention  at  the  hands  of  the  aurist, 
according  to  the  principles  presented  in  preceding  pages.  Every 
means  of  relief  should  be  tried,  not  only  to  have  all  the  chances 
of  restoring  or  saving  some  hearing,  but  in  certain  cases  to  save 
the  patient's  life. 

When  the  vowel  sounds  or  words  can  be  heard  even  faintly 
by  artificial  aid,  the  patient  should  be  furnished  with  a  conversa- 
tion-tube, and  the  friends  directed  to  exercise  the  patient's  audi- 
tory apparatus  daily  by  shouting  into  the  instrument,  and  by  en- 
couraging him  to  repeat  the  sounds  into  the  tube  himself,  in  order 
to  modulate  the  voice  and  retain  speech,  or  learn  it  if  necessary. 
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All  attempts  to  use  signs  should  be  discouraged,  and  the  voice 
should  be  exercised  as  much  as  possible.  There  is  no  doubt  that 
the  dormant  power  of  some  ears  can  be  awakened  in  this  manner 
to  sonorous  vibrations  and  both  hearing  and  speech  improved. 
Stimulation  of  muscles  and  nerves  of  a  paralyzed  limb  will  some- 
times restore  physiological  action,  and  it  is  reasonable  to  suppose 
the  same  effects  may  be  produced  in  the  muscles  and  nerves  of 
the  ear  by  systematic  and  persistent  efforts. 

The  audiphone  should,  also,  be  brought  into  use,  because  it  is 
in  just  such  cases  that  it  has  proved  valuable.  It  has  one  advan- 
tage over  the  trumpet.  Sound  vibrations  from  it  act  upon  the 
auditory  nerve  through  the  bones  of  the  head,  as  in  fishes,  and 
thus  it  relieves  the  strain  upon  the  tympanic  mus<iles,  which  is 
very  fatiguing.  It  would  be  rational  to  use  it  in  connection  with 
the  ear  trumpet.  A  training  86ance  may  in  this  way  be  continued 
longer  than  when  only  the  trumpet  is  used. 

When  a  patient  cannot  be  made  to  hear  the  vowel  sounds  by 
means  of  a  trumpet  or  audiphone,  and  it  is  evident  that  the 
auditory  apparatus  is  greatly  disorganized,  or  not  properly  devel- 
oped, the  parents  should  be  informed  that  there  is  no  hope  of 
improving  the  hearing,  and  that  measures  should  be  taken  to  have 
the  patient  educated  in  an  asylum. 

It  ought  to  be  the  province  of  the  aural  surgeon  to  advise  the 
public  in  regard  to  methods  of  education  of  deaf  mutes,  but 
persons  are  not  willing  to  accord  him  this  right;  they  take  the 
advice  of  the  laity  in  preference  to  his,  and  oflen  fail  to  send 
their  wards  to  the  best  institution. 

A  deaf  mute  should  possess  a  normal  throat  and  vocal  organs, 
a  fair  degree  of  intelligence,  and  good  health,  in  order  to  master 
the  details  of  the  best  system  of  education.  The  special  training 
'  should  commence'  not  later  than  seven  years  of  age,  and  about 
eight  to  ten  years  will  be  required  to  learn  to  speak,  and  to  rec- 
ognize what  others  are  saying,  by  lip  reading  and  observation  of 
the  act  of  vocalization. 

There  are  three  svstems  of  educating  deaf  mutes : 

1.  Finger  talking,  or  dactylology,  and  sense  of  sight. 

2.  Imitation  of  articulation,  and  lip  reading. 
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3.  Visible  speech,  or  phonetic  writing,  and  observation  of  the 
parts  employed  in  speaking. 

Dactylology  is  the  system  of  communicating  by  signs ;  each 
letter  of  the  alphabet  is  represented  by  a  different  position  of  the 
fingers,  and  by  combining  these,  words  are  spelled  rapidly. 

This  system  was  until  recently  the  only  one  taught  in  England 
and  the  United  States.  Very  few  people  understand  the  finger 
signs,  and  the  mute  is,  therefore,  unable  to  communicate  with 
many  persons  except  by  writing,  which  is  often  inconvenient. 
The  vocal  organs  remain  inactive,  and  this  predisposes  to  disease 
of  the  lungs. 

Imitation  and  lip  reading  is  a  method  of  educating  the  deaf 
and  dumb,  which,  though  first  originating  in  England,  has  been 
most  extensively  employed  in  Germany  for  many  years.  It  is 
now  taught  to  some  extent  in  all  European  countries  and  in  the 
United  States,  and  is  considered  by  those  who  have  made  the 
education  of  these  unfortunates  a  study,  as  the  best  system  ex- 
tant. 

Children  are  early  taught  by  imitation  and  observation  to 
employ  spoken  language,  and  to  understand  it  by  watching  the 
movements  of  the  lips  of  the  speaker. 

All  artificial  signs  are  forbidden,  as  tending  to  distract  atten- 
tion and  hinder  the  progress  of  the  student.  Close  attention,  and 
cultivation  of  the  inherent  power  of  imitation  in  the  child  are 
requisite  to  success,  and  Dalby  says,  "  The  mute's  alphabet  is 
more  correct  and  less  arbitrary  than  our  own." 

The  great  advantage  that  one  educated  by  this  system  possesses 
is,  that  he  can  go  out  into  the  world  and  understand  what  is  said 
to  him,  while  he  is  able  to  converse  in  language  common  to  all. 

Burnett  affirms  that  '^English  mutes  thus  instructed  have 
learned  to  talk  not  only  their  own  language,  but  the  French  and 
(Jerman."* 

Visible  speech,  or  phonetic  writing,  and  observation,  advocated 
by  Dr.  Bell,  consists  in  an  amplification  of  the  lip  method,  which 
the  student  is  made  to  understand  by  drawings  of  the  lips,  tongue, 
palate,  and  larynx,  in  the  various  positions  in  which  they  must 

*  The  Ear,  Its  Anatomy,  Physiology  and  Diseases,  p.  608. 
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be  placed  to  utter  vocal  sounds.  With  this  knowledge,  comes 
the  ability  to  recognize  spoken  language  by  observation  of  the 
face  and  throat,  and  the  deaf  mute  is  thus  brought  into  commu- 
nication with  his  fellow-men.  It  is  thought  by  those  qualified  to 
judge,  that  this  system  is  more  easily  taught  and  more  capable  of 
developing  the  vocal  organs  and  the  faculty  of  speech,  thAn  the 
German  method.  It  is  looked  upon  with  favor  in  this  country, 
and  has  already  been  adopted  in  several  of  our  asylums. 

Instruments  to  Assist  the  Hearing. — Nature  is  frequently 
assisted  and  improved  by  art.  The  practice  of  art,  the  mode  of 
applying  its  principles,  belongs  properly  to  artists.  Physicians 
are  artists  in  many  of  their  functions,  but  the  public  has  not 
been  educated  sufficiently,  yet,  to  accord  them  all  their  rights. 
The  public  suffers  from  this  disregard,  and  assuming  judgment 
upon  things  of  which  it  is  ignorant,  unwittingly  increases  the 
physician's  business. 

Striking  illustrations  of  these  statements  are  furnished  by  the 
numerous  patients,  suffering  from  functional  disturbances  and 
organic  diseases  of  the  eyes,  caused  by  improperly  fitted  spectacles, 
who  are  constantly  applying  to  the  oculist  for  relief. 

Fitting  spectacles  involves  so  many  nice  questions  in  physio- 
logical optics,  that  neither  the  person  most  interested  nor  the  so- 
called  "scientific  optician"  ought  to  asstime  the  responsibility  of 
a  decision. 

I  maintain  that  it  is  just  as  reprehensible,  and  almost  as  perni- 
cious, for  the  deaf  person  or  the  shopkeeper  to  select  an  instru- 
ment to  assist  the  hearing. 

The  auditory  apparatus  of  mankind  was  not  cast  in  a  common 
mould,  and  no  two  cases  of  aural  disease  present  the  same  char- 
acteristics. It  is,  therefore,  necessary  for  the  good  of  the  patient, 
that  the  aurist  should  decide  what  instrument  is  best  adapted  to 
his  case.  The  aural  surgeon  should  find  out  by  proper  tests  the 
amount  of  hearing  power  that  remains  after  the  resources  of  treat- 
ment have  been  exhausted.  He  should  notice  the  length  of  the 
external  auditory  canal,  its  diameter  at  different  depths,  its  curves 
and  pockets,  and  the  state  of  its  dermic  lining  and  glands.  The 
two  ears  should  be  compared,  the  reaction  of  the  auditory  nerves 
to  the  tuning-fork  noticed,  and  the  probability  of  improvement 
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in  one  or  the  other  ear  from  treatment  considered.  Instruments 
of  proper  dimensions  should  be  selected  and  various  shapes  tried, 
in  order  to  determine  which  one  transmits  sound  the  clearest  and 
strongest. 

The  audiphone  or  dentaphone  should  then  be  adjusted  and 
compared  with  the  most  efficient  auricular  instrument,  and  one  or 
both  ordered,  according  to  the  result  of  the  examination  and  the 
finances  of  the  patient.  The  educated  aurist  will  readily  appre- 
ciate the  necessities  of  a  given  case,  and  I  will  present  only  a  few 
points  for  consideration.  The  ear-piece  of  the  ear  trumpet  should 
l>e  smooth,  fit  the  meatus  closely,  and  not  penetrate  farther  than 
the  junction  of  the  cartilage  with  the  osseous  canal.  Preference 
should  be  given  to  small  instruments,  when  they  will  enable  the 
person  to  hear  tolerably,  as  they  are  easier  carried  and  manipu- 
lated. The  instrument  should  be  used  alternately  in  each  ear 
when  feasible,  in  order  that  they  may  be  stimulated  by  the  con- 
centrated vibrations,  and  be  kept  in  as  active  a  condition  as  pos- 
sible. When  one  ear  is  affected  by  ceruminosis  or  purulent 
inflammation,  the  other  should  be  used  if  possible,  and  treatment 
of  the  disease  advised. 

The  audiphone  or  dentaphone  should  be  tried  in  all  cases  where 
applicable.  They  are  convenient  instruments  to  manage,  and  the 
patient  feels  that  his  defect  is  not  so  apparent  to  the  public  with 
either,  as  when  a  trumpet  is  used.  Their  value  for- hearing  gen- 
eral conversation  and  vocal  and  instrumental  music  has  been  fre- 
quently denlonstrated.  Vibrations  are  transmitted  to  the  head 
best  through  the  upper  natural  teeth,  but  with  artificial  upper 
teeth  or  the  hardened  gums,  these  instruments  act  tolerably  well. 

1.  Toynbke's  Artificial.  Drum-head  consists  of  a  disk  of 
soft  rubber  about  a  centimeter  in  diameter,  held  between  two 
small  metal  disks,  which  are  fastened  centrally  at  right  angles 
to  a  small  wire  an  inch  long  and  terminating  in  a  loop.  The 
rubber  disk  is  pushed  in  against  the  membrana  tympani,  its  re- 
mains, the  osseous  ring  or  the  ossicles,  and  the  wire  rests  upon  the 
lower  wall  of  the  canal  within  reach,  so  that  the  instrument  can 
be  withdrawn  easily. 

The  patient  can  apply  and  remove  this  at  pleasure,  and  he 
should  keep  the  rubber  and  the  canal  scrupulously  clean. 

33 
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This  appliance  and  the  cornet  had  better  be  removed  and  left 
in  a  cup  of  water  during  the  night,  ea  constaut  use  irritates  the 
canal  and  often  reudere  them  unbearable. 

The  artificial  membrana  tympani  is  adapted  to  some  cases  of 
relaxed  or  contracted  and  depressed  drum-head,  perforation  or 
destruction  of  it,  and  absence  of  one  or  more  of  the  ossicles.  It 
is  an  excellent  protective  of  an  exposed  middle  ear,  occasionally 
favors  reparation  of  the  natural  drum-head,  and  greatly  improves 
the  hearing. 


^9 
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2.  CoKNBTTS. — These  are  little  funnel-shaped  instruments  with 
oddly  contorted  mouths.  The  ear-piece  is  made  to  fit  the  external 
auditory  canal,  and  the  mouth  rests  in  the  concha  against  the  auri- 
cle. They  are  made  of  silver  to  resist  corrosion,  and  should  be 
made  to  order  to  fit  individual  cases.  The  wearer  can  introduce 
and  remove  them  easily,  and  this  is  fortunate  because  they  re- 
quire cleaning  frequently.  Cornets  assist  the  hearing  by  keeping 
the  meatus  open  and  the  canal  straight.  They  are  useful  when 
the  meatus  is  relaxed  as  in  old  age,  the  canal  is  unusually  crooked 
or  narrowed  by  malformation,  cicatricial  contraction,  periueteal 
thickening  or  osseous  growths. 


Artificial  Aubicles. 
3.  Abtificiai.  Auricles  are  made  of  vulcanite  or  metal,  in 
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the  shape  of  a  whorl  with  one  side  flattened,  and  have  an  ear- 
piece projecting  from  the  inside.  They  are  made  rights  and  lefts, 
one  for  each  ear,  and  are  united  by  an  adjustable  spring  which 
passes  over  the  crown  of  the  head. 

They  fit  closely  to  the  anterior  surface  of  the  auricle,  the  mouth, 
piece  is  pointed  forward  and  upward,  and  they  can  be  easily  con- 
cealed by  ladies  who  dress  their  hair  low  in  the  old-fa-hioned  way. 

The  instrument  is  very  handy  and  useful  for  moderately  deaf 
persons,  who  are  obliged  to  hear  and  converse  a  great  deal  every 
day. 

4.  The  Conversation  Tube  is  composed  of  an  ear-piece  to 
fit  into  the  external  canal,  a  mouth*piece  of  hard  rubber,  two 
inches  in  diameter,  and  a  tube  a  yard  long  connecting  these,  made 

Fig.  128. 


Conversation  Tube. 

of  a  spiral  wire,  covered  with  rubber,  and  overspun  with  silk. 

Sometimes  the  tube  is  made  much  longer,  so  that  the  mouth-piece 

can  be  passed  around  a  circle  and  general  conversation  carried  on 

without  any  one  leaving  his  seat. 

This  instrument  is  much  less  clumsy  than  the  trumpet,  does 

not  attract  so  much  attention,  and  can  be  snugly  stowed  away  in 

the  pocket.     It  is  an  efficient  aid  to  hearing  a  single  voice  close 

by,  but  does  not  transmit  sound  as  well  as  a  full  flaring  ear 

trumpet. 

Fig.  129. 


Cane. 
6.  Ear  Trumpets  are  manufactured  of  many  shapes  and  sizes. 
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They  are  made  of  tin,  copper,  aad  silver,  and  present  smooth, 
firm,  curved  inner  Eurfaces  for  the  reflection  and  concentration  of 
sound  vibrations.      The  parts  of  a  trumpet  are  the  ear-pieoe, 


neck,  aod  mouth.  The  ear-piece  is  only  an  inch  or  two  long, 
makes  a  gentle  curve  with  the  longer  neck,  and  terminates  io  a 
perforated   knob.      The   neck   is   straight,  eligbtly  curved,  or 


doubled  upon  itself,  or  it  makes  a  complete  oval,  and  increases  in 
diameter  towards  the  mouth.  These  departures  from  a  direct 
line  do  not  hinder  the  passage  of  vibrations.     Sometimes  the 


Deck  is  beaded  to  the  detriment  of  the  instrument;  sometimes  it 
is  made  in  secCious  to  shut  up  like  a  telescope,  and  again  it  ia 
elongated  to  serve  as  a  wa^king-cane. 
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The  mouth  is  made  according  to  various  pattenis.  In  some 
instruments,  it  forms  a  slightly  expanding  handle  for  the  cane- 
neck,  and  is  fixed  at  right  angles  to  it;  in  others,  it  consists  of 
the  prolonged  neck,  terminating  in  an  obliquely  cut  lip ;  again, 

Fio.  133. 


there  is  a  well-marked,  bell-shaped  end,  continuing  in  a  right 
line  with  the  neck,  or  forming  a  curve  more  or  less  pronounced ; 
and,  lastly,  it  is  made  in  the  shajie  of  a  iHaring  cup,  with  the 

Pia.  134. 


mouth  closed  by  a  perforated  plate,  and  the  bottom  like  a  para- 
bolic curve  to  reflect  sound  vibrations  into  the  end  of  the  neck, 
which  perforates  the  side  and  bends  towards  it. 


DiPFEB. 

These  different  shapes  are  called  the  cane,  the  cone,  the  horn, 
the  bugle,  the  telescope,  the  trumpet,  and  the  dipper  ear  trum- 
pets.    They  vary  as  ranch  in  power  as  in  shape ;  the  greater  the 
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expansion  of  the  mouth,  and  the  lai^r  the  instrument,  the  better 
are  vibrations  of  sound  heard.  The  bugle  is  most  agreeable 
for  persons  of  delicate  organization  with  rather  sensitive  ears. 
Tbe  horn  is  adapte<1  to  persons  of  coarser  constitution  and  insen- 
sitive ears.  Tlie  dipper  is  best  for  very  deaf  persons,  who  cannot 
hear  well  with  the  other  kinds,  and  it  is  particularly  valuable  for 
use  at  concerts  and  public  lectures. 

Directions  how  to  hold  a  trumpet  would  be  superfluous. 


6.  The  Aodiphone  was  invented  by  R.  S.  Rhodes,  of  Chi- 
cago, III.,  an  able  and  honest  publisher,  who  had  been  quite  deaf 
for  twenty  years.  He  happened  one  day  to  place  his  watch  be- 
tween his  teetli,  and  was  surprised  at  the  clearness  with  which  he 
heard  its  ticking.  He  seized  immediately  upon  the  idea  of  oon- 
structiug  an  instrument  to  assist  the  hearing  by  application  to 
the  teeth.  His  ex2>eriments  led  him  finally  to  adopt  and  patent 
an  instrument  of  vulcanite,  shaped  nearly  like  a  quadrangle  with 
rounded  corners,  and  with  a  handle  in  the  middle  of  the  base,  the 
whole  having  much  the  appearance  of  a  fan.  Four  silk  cords  are 
fastened  at  the  upper  border,  tbeo  united  about  half  way  towards 
the  handle  with  a  double  cord,  which  is  drawn  tight  and  fastened 
under  a  wedge  in  the  handle,  so  as  to  curve  the  fan  towards  the 
base.     This  constitutes  the  single  audiphone. 

A  double  instrument  of  the  same  general  shape  is  now  offered. 
It  has  two  simitar  and  parallel  disks,  with  their  bases  united  and 
inserted  in  the  handle.  The  upper  edges  are  notched  and  sep- 
arated about  a  quarter  of  an  inch  by  a  row  of  beads.  When  in 
position,  the  voice  of  the  holder  vibrates  between  tbe  disks  and 
the  sounds  return  intensified  to  the  teeth.  This  makes  the  double 
audiphoue  more  valuable  than  the  single  one  as  a  means  for  the 
self-education  of  mates. 
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When  the  audiphone  is  curved  towards  the  base  by  drawing 
and  securing  the  silk  cords,  it  is  taken  by  the  handle,  the  convex 
surface  turned  outwards,  the  upper  edge  preased  firmly  against 
the  upper  incisor  or  other  teeth,  and  it  is  ready  for  use,  Mr. 
Bhodes  says :  "  Experience  will  regulate  the  exact  tension  needed 

Fig.  137. 


The  Audiphone  Adjusted. 

for  each  person,  and  that  necessary  for  different  voices,  music, 
distant  speaking,  etc.  The  audiphone  is  adjusted  to  suit  sound, 
as  an  opera  glass  is  focussed  to  suit  distance."  The  vibrations 
which  constitute  sound  impinge  upon  the  convex  disk,  are  trans- 
mitted to  the  teeth,  the  bones  of  the  face,  and  l)ase  of  the  skull, 
and  through  these  to  the  auditory  nerve.  When  the  Eustachian 
tubes  are  easily  opened,  some  sound  reaches  the  labyrinth  through 
them.  The  audiphone  is  best  adapted  to  cases  of  severe  deafness, 
depending  upon  middle  ear  disease,  in  which  the  internal  ear  and 
auditory  nerve  are  normal  or  nearly  in  a  normal  condition. 

The  audiphone  does  not  attract  so  much  attention  as  an  ear 
trumpet,  as  many  persons  suppose  it  is  a  black  fan,  and  when  not 
in  use  it  can  be  hung  by  a  loop  to  a  button  inside  the  coat. 

I  have  examined  the  evidence  presented  in  favor  of  this  inven- 
tion, have  read  the  reports  of  well-known  and  honorable  business 
men,  of'  physicians  of  prominence,  of  superintendents  of  asylums 
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for  the  deaf  and  dumb,  and  have  made  numerous  experiments 
with  my  aural  patients,  and  I  consider  it  established  bejond 
cavil,  that  the  audiphone  is  a  useful  invention.  It  helps  a  certain 
class  of  deaf  patients  to  hear,  who  by  middle  ear  disease  are  shut 
out  from  ordinary  sounds,  and  it  deserves  a  trial  by  aural  surgeons 
and  others  in  every  case  of  severe  deafness. 

The  Dentaphone  is  an  instrument  identical  in  principle  and 
similar  in  shape  to  the  audiphone.  It  is  made  of  three  thin  sheets 
of  vulcanite,  which  are  united  by  brass  hinges  to  form  a  nearly 
quadrangular-shaped  fan  with  rounded  top  and  corners,  fixed 
firmly  in  a  handle  at  the  middle  of  the  base.  The  hinged  wings 
can  be  closed  right  and  left,  and  the  instrument  can  then  be  easily 
carried  in  the  coat  pocket.  When  the  wings  are  unfolded,  an 
elastic  cord,  connected  with  them  upon  the  opposite  side  to  the 
hinges,  is  drawn  tight  and  slipped  over  a  peg  upon  the  handle  to 
keep  them  open.  There  are  no  silk  cords  from  the  top  of  the 
disk  to  the  handle  to  maintain  a  fixed  curvature;  this  varies  with 
the  pressure  against  the  upper  teeth.  The  tension  is  not  a  fixed 
one,  as  in  the  audiphone  with  its  cord  fastened,  and  this  is  a  dis- 
advantage.  The  patient  is  liable  to  maintain  improper  tension,  to 
vary  it,  and  to  twist  and  injure  the  instrument.  Instruction  and 
practice  are  necessary  at  first,  in  order  to  know  how  to  hpid  the 
instrument. 

There  are  two  sizes  of  the  instrument  denominated  the  "  Ordi- 
nary Conversational  Dentaphone'^  and  the  "  Lecture  and  (Concert 
Dentaphone/'  The  latter  is  larger  and  better  for  hearing  lec- 
tures, concerts,  and  distant  sounds ;  the  former  is  well  adapted  for 
conversation  and  home  use. 

The  vibrations  of  sound  are  collected  by  the  dentaphone  and 
transmitted  through  the  bones  of  the  face  and  base  of  the  skull 
to  the  auditory  nerve,  as  with  the  audiphone,  and  both  inven- 
tions are  adapted  to  the  same  class  of  cases. 

The  application  of  the  dentaphone  merits  a  few  words.  Un- 
fold the  dentaphone  leaves,  draw  down  the  elastic  cord  and  slip 
it  over  the  knob  upon  the  handle  to  keep  them  open.  Hold  the 
hinged  side  towards  the  face,  place  the  upper  edge  of  the  disk 
firmly  against  the  front  of  the  canine  teeth,  or  others  near  to  their 
position  if  they  are  absent,  and  by  upward  pressure  bend  the  fan 
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ID  an  arc.  Sometimes  it  is  necessary  to  bend  the  disk  to  a  half 
circle;  the  haudle  should  always  be  held  rather  near  the  breast. 
The  deafer  the  person,  the  greater  should  be  the  degree  of  curva- 
ture. Do  uot  twist  or  strain  the  instrument;  bend  evenly  and 
steadily,  and  keep  the  lips  and  lower  teeth  away  from  it. 


The  Dentaphohe. 


When  a  person  hears  in  the  usual  way  through  the  external 
meatus,  there  is  tension  of  the  tympanic  muscles  of  the  ear;  if 
there  is  disease  in  the  tympanum,  considerable  voluntary  power 
must  he  concentrated  upon  these  muscle»,  and  muscular  fatigue 
will  result. 

It  is  not  uncommon  to  find  deaf  persons,  who  hear  readily 
when  first  addressed,  but  soon  are  unable  to  understand  unlera 
the  voice  is  raised  considerably.  They  are  not  able  to  maintain 
the  muscular  tendon  with  which  they  first  began,  and  rela:iation 
ensues.  This  effort  to  hear  is  fatiguing,  not  only  to  the  ear,  but 
to  the  whole  system,  and  patients  show  symptoms  of  debility. 
This  is  apparent  in  robust  persons,  but,  of  course,  is  much  more 
noticeable  in  those  whose  general  health  is  below  par. 

The  use  of  a  conversation  tube  or  trumpet  does  not  relieve 
the  necessity  for  voluntary  effort,  but  rather  increases  it,  because 
tbey  imply  a  degree  of  impairment  of  conduction  in  the  middle 
ear,  requiring  more  tension  to  overcome  resistance,  and  greater 
nicety  of  adjustment  to  transmit  the  various  tones.     The  volun- 
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tary  effort  is  probably  made  with  the  trumpet  in  all  cases,  thoagh 
the  tympanic  muscles  be  much  hampered  or  even  destroyed  by 
disease. 

The  audiphone  and  dentaphone  have  the  merit  of  relieving  the 
patient  from  this  voluntary  effort,  the  muscular  strain,  and  the 
consequent  fatigue,  by  transmitting  sound  to  the  auditory  nerve  i 

through  rigid  parts  which  cannot  be  accommodated. 

The  patient  hears  passively,  as  he  sees  at  a  distance  without 
accommodating  when  his  eyes  are  emmetropic.  This  superiority 
of  the  new  inventions  over  the  auricular  instruments  is  so  impor- 
tant, that  they  should  have  the  preference  whenever  possible. 

Dr.  Knapp  has  made  some  comparative  experiments  with  the 
dipper  trumpet  and  audiphone  upon  very  deaf  persons.  He  asserts 
that  the  trumpet  increases  the  hearing  more  than  the  audiphone, 
and  gives  the  latter  faint  praise.*  The  duration  of  the  improved 
hearing  in  each  case  ought  to  have  been  considered,  because  as 
trumi)et8  do  and  osteophones  do  not  cause  aural  fatigue,  the  dura- 
tion of  hearing  by  the  former  should  be  shorter  than  by  the  latter. 

The  different  notes  of  a  piano  are  generally  heard  readily  by 
very  deaf  persons  through  the  audiphone  and  dentaphone.  The 
handle  of  the  instrument  may  be  rested  at  first  upon  a  piano, 
and,  as  the  patient  becomes  accustomed  to  the  new  sensation,  he 
may  withdraw  farther  and  farther  from  the  instrument. 

A  majority  of  those  who  know  the  sounds  of  spoken  lan- 
guage distinguish  words  readily.  Mutes  and  others,  who  do  not 
know  how  words  should  sound,  often  hear  them,  but  do  not  rec- 
ognize them.  Very  deaf  persons  hear  words  imperfectly,  and 
must  learn  to  recognize  them  shorn  of  their  labials  and  aspirates. 

Regular  systematic  training  is  necessary  to  enable  very  deaf 
persons  to  understand  with  these  instruments.  It  is  advisable  to 
have  some  one  read  aloud  at  first,  while  the  listener  is  shown 
what  words  are  being  read.  In  this  way  he  will  soon  learn  to 
recognize  s|)oken  language. 

Mutes  with  some  degree  of  hearing  can  learn  to  speak  by  re- 
peating, with  the  instrument  against  the  teeth,  the  sounds  of 
letters  and  words  uttered  by  the  teacher.      A  mute  who  has 

*  Archives  of  Otology,  New  York,  1880. 
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never  heard  has  do  idea  of  the  meaning  of  sound  words.  He 
may  be  able  to  read  and  write,  understand  what  is  said  by  watch- 
ing the  speaker's  lips,  and,  even,  speak  in  the  mechanical  way 
taught  in  some  asylums,  yet,  not  be  able  to  connect  the  sounds  he 
utters  or  those  he  hears  from  others,  with  the  printed  characters 
which  represent  them  in  every  language. 

The  audiphone  or  dentaphone  will  enable  him  to  connect  visi- 
ble with  articulate  language,  and  persistent  practice  will  rescue 
him  from  that  unhappy  band  of  persons,  whose  afflictions  are  re- 
garded by  some  individuals  as  reproaches  to  our  art,  and  by 
others  as  direct  visitations  of  God. 


Finis. 


INDEX. 


A. 


Abscess,  cerebral,  298 

of  the  external  ear,  138 
treatment  of,  139 
post- pharyngeal,  832 
Act  of  hearing,  75 
Acu  meter,  testing  the  hearing  by  the, 

94 
Acute  dermatitis  of  the  external  audi- 
tory canal,  164 
treatment  of,  166 
inflammation  of  the  tympanum, 
216 
treatment  of,  226 
pharyngitis,  319 

treatment  of,  869 
Adenoid  tumors  in  naso- pharynx,  324 

treatment  of,  406 
Air-bag,  inflation  with  the,  101 

Politzer^s,  101 
Amoeba,  the,  9 

AmpuUse  of  the  semicircular  canals,  47 
AnaJogy  of  the  eye  and  ear,  76 
Anatomy,  comparative,  9 
Ansemia  of  the  internal  ear,  474 

treatment  of,  475 
Angiomas,  281 

Angiomata,  simple  and  cavernous,  of 
the  external  ear,  140 
treatment  of,  141 
Angular  ear  forceps,  95 
Anthrax  of  the  external  ear,  1 36 

treatment  of,  137 
Apparatus,  steaming,  432 
Appearance  of  the  membrana  tympani, 

186 
Application  of  the  cotton  drum-head, 
276 
of  Toynbee's  artificial  membrana 
tympani,  277 
Aquffidnctus  cochleee,  54 
Fallopii,  58 
▼estibuli,  45 
Arches  of  Corti,  57 
Articulates,  sense  capsules  of,  11 


Artificial  auricles,  506 

membrana    tympani,    Toynbee's, 
275, 505 
Atomizer,  Enighf  s,  369 

Newman's,  370 

perfume,  369 

reversible,  370 

Richardson's,  370 

steam,  372 
Atrophic  pharyngitis,  329 
treatment  of,  416 
Atrophy  of  the  membrana  tympani, 

200 
treatment  of,  201 
Audiphone,  the,  510,  511 
Auditory  nerve  filaments,  foramina  of 
the,  59 

proc^,  fracture  of  the,  149 
treatment  of,  150 
Aural  disease,  electricity  in,  458,  470 

electrization,  symptoL.  ^  of,  467 
Auricle,  the,  13 

a  resonator  of  sound  ,67 

comedones  of  the,  143 

defective  development  of  the,  124 

eczema  of  the,  130 

erysipelas  of  the,  128 

erythema  of  the,  127 

hypertrophy  of  the,  124 

ligaments  of  the,  14 

malformations  of  the,  123 

malformed,  124 

muscles  of  the,  14 

othoematomata  of  the,  142 

other  tumors  of  the,  143 

physiology  of  the,  66 

rudimentary,  123 

tophi  of  the,  143 
Auricles,  artificial,  506 

frostbitten,  130 
Auricular  cartilage,  14 
Auricularus  magnus  nerve,  19 
Auriculo-temporal  nerve,  18 
Auscultation  and  inflation  of  the  ear, 
101 

sounds  in,  105 
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AoscQltation  tube,  102 
Auscultatory  catheterization,  116 


B. 


Batrachians,  organ  of  hearing  in,  12 
Bellocq's  canula,  395 
Billings's  tonsillotome,  411 
Birds,  organ  of  hearing  in,  12 
Blake's  middle  ear  syringe,  442 

mirror,  b8 
Bougies,  118 
Bowl,  ear,  99 

Brenner's  electric  formula,  467 
Brunton's  otoscope,  83 
Brushes,  Warner's  handle  and,  391 
Butler's  inhaler,  421 


C. 


Caisson  disease,  189 
Canalis  reuniens,  52 

spiralis  modioli,  51 
Ganula,  Bellocq's,  395 
nasal  polypus,  403 
Garcinoma  in  the  tympanum,  288 
Caries  of  the  temporal  bone,  305 

treatment  of,  309 
Catarrhal  inflammation  of  the  tube  and 

tympanum,  316 
Catheter,  examination  with  the  Eusta- 
chian, 111 
holder,  Bonnafont's,  117 
Catheterization,  auscultatory,  117 
Causes  of  ear  disease,  120 
Cerebral  abscess,  298 

surface  of  the  temporal  bone,  64 
Cerumen,  68 
Ceruminosis,  159 

treatment  of,  161 
Cholesteatoma  of  the  membrana  tym- 

pani,  206 
Cholesteatoma  of  the  tympanum,  287 
Chorda  tympani  nerve,  35,  71 
Chronic  adenoid  dermatitis  of  the  ex- 
ternal auditory  canal,  172 
treatment  of,  173 

dermatitis  of  the  external  auditory 
canal,  168 
treatment  of,  170 
inflammation  of  the   Eustachian 

tube,  333 
treatment  of,  419 
inflammation  of  the  Eustachian 

tube  and  tympanum,  316 
general  treatment  of,  364 
inflammation  of  the  tympanum, 
339 


Chronic  inflammation  of  the  tympa- 
num, treatment  of,  434 
nasal  catarrh,  321 

treatment  of,  379 
pharyngitis,  327 

treatment  of,  413 
purulent  inflammation  of  the  tym- 
panum, 229 
treatment  of,  245 
Ciliated  cells  of  the  oi^n  of  Corti,  56 
Cleansing  the  ear,  94 

instruments  for,  95 
Clebome's  tongue  spatula  and  spray 

apparatus,  371 
Cochlea,  the,  49 
Cochlear  aqueduct,  54,  61 
canal,  divisions  of  the,  54 
duct,  55 
nerve,  63 

physiology  of  the,  73 
or  spiral  canal,  50 
vessels,  60 
walls,  73 
Ccelenterate  radiates  with  special  sense 

organs,  10 
Color  of  the  membrana  tympani,  23 
Comedones  of  the  auricle,  143 
treatment  of,  143 
Comparative  anatomy,  9 
Compressed  air,  injury  of  membrane 

from,  189 
Concha,  14 
Concussions,  injuries  of  the  membrana 

tympani  from,  190 
Conversation  tube,  507 
Constant  battery,  458 
Cornets,  506 
Corti,  onran  of,  55 
Coryza,  319 

treatment  of,  366 
Cotton  drum-head,  application  of,  276 

holder,  95 
Cribriform  spots  of  the  vestibule,  59 
Crista  acnstica,  48 
spiralis,  52 
vestibuli,  44 
Cupola,  54 

D. 

Deaf-mutism,  497 

treatment  of,  501 
I  Defective  development  of  the  auricle, 

124  ^ 
Definition  of  sound,  68 
Dentaphone,  512, 513 
Depressors,  tongue,  108 
Diagnosis  of  ear  disease,  121 
Direction  of  soimd,  75 

of  the  external  auditory  canal,  15 
Divisions  of  the  cochlear  canal,  54 
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Douche,  siphon,  385 

Drum,  the,  or  middle  ear,  19 

Drum-head,  20 

Toynbee's  artificial,  505 
Ductus  cochlearis,  52,  55 

E. 

Ear,  auscultation  and  inflation  of  the,101 

bo\vl,  99 

cleansing  the,  94 

diseahc,  causes  of,  120 
diagnosis  of,  I'il 
symptoms  of,  119 
treatment  of,  12*2 

examination  of  the,  78 

extrinsic  muscles  of  the,  14  , 

intrinuic  muscles  of  the,  14 

lobule  of  the,  14 

physiology  of  the,  66 

specula,  85 

spoon  and  hook,  95 

spout,  99 

stones,  49 

syringes,  96 

syringing  the,  98 

the  human,  13 

the  infant's,  65  • 

the  internal,  473 
Ear  trumpets,  507 
Echinoderm  radiates  with  ocelli,  10 
Eczema  of  the  auricle,  130 

treatment  of,  132 
Eminentia  stapedii.  or  pyramid,  28 
Enchondromata  of  the  external  ear,  144 

treatment  of,  144 
Endolymph,  49 

physiology  of  the,  74 
Enlarged  tonsils,  326 

treatment  of,  409 
Entotic  test  of  hearing,  119 
Electric  currents,  qualities  of,  464 

formula,  Brenner's,  467         , 
Electricity  in  aural  disease,  458,  470 

method  of  application  of,  466 
Electrization,  symptoms  of  aural,  467 
Electrodes,  463 

Epithelium  of  the  membranous  laby- 
rinth, 48 
Epithelioma  in  the  tympanum,  288 

of  the  membrana  tympani,  206 
Epitheliomata  of  the  external  ear,  147 

treatment  of,  147 
Equilibrium,  sense  of,  74 
Ei^sipelas  of  the  auricle,  128 

treatment  of,  128 
Erythema  of  the  auricle,  127 

treatment  of,  128 
Eustachian  catheter,  examination  with 

the,  111 


Eustachian  tube,  the,  36 

catarrhal  inflammation  of  the, 

316 
chronic  inflammation  of  the, 

333 
muscles  of  the,  38 
nerves  of  the,  42 
physiology  of  the,  72 
vessels  of  the,  40 
Examination  of  the  ear,  78 
naso-pharynx,  107 
nose,  110 
throat,  106 
with  the  Eustachian  catheter,  111 
Exostoses  in  the  tympanum,  288 

treatment  of,  291 
Exostosis  of  the  external  auditory  ca- 
nal, 181 
treatment  of,  183 
Explorer,  Toynbee's,  117 
External  auditory  canal,  acute  derma- 
titis of  the,  164 
chronic  dermatitis  of  the, 
168 
adenoid    dermatitis 
of  the,  172 
foreign  bodies  in  the,  150 
osteo-periostitis  and  ex- 
ostosis of  the,  181 
phlegmonous   inflamma- 
tion of  the,  176 
physiology  of  the,  68  . 
meatus,  15 

ear,  abscess  of  the,  133 
anthrax  of  the,  136 
enchondromata  of  the,  144 
epitheliomata  of  the,  147 
'    fibromata  of  the,  144 
furuncles  of  the,  134 
glands  of  the,  16 
injuries  of  the,  148 
malformation  of  the,  123 
nerves  of  the,  18 
sarcomata  of  the,  145 
sebaceous  cysts  of  the,  143 
simple  and  cavernous  an- 

^lomata  of  the,  140 
skm  diseases  of  the,  133 
skin  of  the,  16 
sympathetic     nerves    of 

the,  19 
vessels  of  the,  16 
Extrinsic  muscles  of  the  ear,  14 
Eyelet  and  forceps,  Politzer's,  441 


F. 


Face  and  neck,  vertical  section  of  the, 

384 
Facial  nerve,  24,  42,  61 
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Facial  nerve   filaments   in    the   tym- 
panum, 35 
paralysis  of  the,  291 
F'ahnestock's  tonsillotome,  411 
Fallopian  aqueduct,  58 
Fauvel's  forceps,  405 
Fibromas  in  the  tympanum,  282 
Fibromata  of  the  external  ear,  144 

treatment  of,  145 
Fishes,  organ  of  hearing  in,  11 
Fixator  basis  stapedis  muscle,  33 

l^hysiology  of  the,  70 
Foot-plate  of  the  stapes,  31 
Foramen  rotundum,  or  round  window, 
27 
ovale,  or  oval  window,  27 
Foramina  of  the    internal    auditory 

nerve  filaments,  59 
Forceps,  an((ular  ear,  96 
Fauvel's,  405 
Lcewenberg^s  curved  cntting,  408 

angular  cntting,  408 
Noyes's  polypus,  406 
Pomeroy's  ear,  96 
Simrock's,  405 

Tiemann's  flexible  throat,  405 
Forehead  mirror,  or  otoscope,  82 
Foreign  bodies  in  the  external  auditory 
cailal,  150 
treatment  of,  155 
Fountain  ear  syringe,  96 
Fracture  of  the  auditory  process,  149 

treatment  of,  150 
Frankers  nasal  specuhim,  110 
Frostbitten  auricles,  130 

treatment  of,  130 
Furuncles  of  the  external  ear,  134 

treatment  of,  134 


G. 


Galvano-faradic  apparatus,  460 

General  definition  of  an  organ  of  hear- 
ing, 11  ,     , 

General  treatment  of  chronic  inflam- 
mation of  the  tube  and  tympanum, 
364 

Glands  of  the  external  ear,  16 
pharynx,  40 

Granger's  sponge -holder,  392 

Granular  pharyngitis,  332 
treatment  of,  418 

Green's  tenotome,  447 

Gruber's  tenotome,  447 


H. 
Habenula  perforata,  52 


Hairs  of  the  external  meatus,  phvsiol- 

ogy  of  the,  68 
Hand  mirror,  or  otoscope,  81 
Hard-rubber  ear  syringe,  97 
Harmonics  and  overtones,  73 
Hassenstine's  otoscope,  83 
Hearing,  the  act  of,  75 
Helicotrema,  52 

Hemorrhages  in  the  roembrana  tym- 

pani,  205 
treatment  of,  206 
Holder,  the  cotton,  95 
Human  ear,  13 

Hyperemia  of  the  internal  ear,  478 

treatment  of,  480 
membrana  tympani,  196 
■  treatment  of,  197 

Hypertrophic  pharyngitis,  328 

treatment  of,  414 
Hypertrophy  of  the  auricle,  124 
membrana  tympani,  202 
treatment  of,  204 


I. 


Illuminating  the  ear,  84 
Incisioivof  the  tonsil,  379 
Inconstant  battery,  459 
Incus,  the,  30 

ligaments  of  the,  80 
Infant's  ear,  the,  65 

inflation  of  the,  106 
Inflammation  of  the  Eustachian  tube, 

chronic,  333 
Inflammation  of  the  Eustachian  tabe 

and  tympanum,  catarrhal,  316 
Inflammation  of  the  Eustachian  tube 

and  tympanum,  chronic,  316 
Inflammation  of  the  labyrinth,  481 
treatment  of,  493 
tympanum,  acute,  215 
chronic,  339 
chronic  purulent,  229 
Inflation  and  auscultation  of  the  ear,  101 
by  Politzer's  air-bag,  101 
by  Valsalva's  method,  104 
of  the  infant's  ear,  106 
vertigo  after,  106 
Infundibulum,  or  helicotrema  of  the 

organ  of  Corti,  51 
Inhaler,  Butler's,  421 

nozzle,  421 
Injuries  of  the  external  ear,  148 

treatment  of,  148 
membrana  tympani,  188 

from  compressed  air, 

189 
from  concussion,  190 
treatment  of,  195 
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Instruments  for  cleansing  the  ear,  95 

to  assist  the  hearing,  504 
Intensity,  or  loudness  of  sound,  68 
Interlamellar  abscess  of  the  membrana 

tympani,  199 
Internal  auditory  artery,  60 
meatus,  58 
nerve,  62 

physiology  of  the,  75 
ear,  43,  473 

ansemia  of  the,  474 
hypersemia  of  the,  478 
vessels  of  the,  60 
vestibule  of  the,  44 
Internal  pterygoid  muscle,  40 
Intrinsic  muscles  of  the  ear,  14 
Invertebrates,  organ  of  hearing  in  the, 
11 
position  of  the  otic  capsule  in  the, 
11 

J. 
Jacobson's  nerve,  34,  43 

K. 

Knapp's  ear  specula,  86 
Knight's  atomizer,  369 
Kramer's  bivalve  speculum,  87 
ear  syringe,  97 


L. 


Labyrinth,  osseous,  44 
membranous,  47 
inflammation  of  the,  481 
Lamina  denticulata,  52 
spiralis  ossea,  51 

membranacea,  52 
Laryngeal  lancet,  Tobold's,  428 
Larynx,  the,  429 
Laxator  tympani  (muscle  ?),  32 

physiology  of  the,  70 
Levator  palati  muscle,  38 
Ligaments  of  the  auricle,  14 
incus,  30 
malleus,  29 
stapes,  31 
Ligamentum  spirale,  52 
Light  triangle,  or  cone  of  light,  23 
Lining  of  the  tympanum,  33 
Lobule  of  the  ear,  14 
Loewenberg's  curved  cutting  forceps, 
408 
angular  cutting  forceps,  408 
Loudness,  or  intensity  of  sound,  68 
Lymphatics   of   the    tympanum    and 
Eustachian  tube,  41 


Lymph  currents,  movements  of,  74,  75 
Lymph  spaces  and  lymphatics  of  the 
internal  ear,  61 


M. 


Macula  acustica,  48 

cribrosa  inferior,  45 
media,  45 
posterior,  45 
superior,  45 
Malformation  of  the  external  ear,  123 
Malformed  auricle,  124 
Malleus,  the,  29 

ligaments  of  the,  29 
Mammalia,  organ  of  hearing  in,  12 
Mastoid  cells,  physiology  of  the,  71 
disease,  293 ' 

treatment  of,  299 
process,  24 
Measures,  metric  and  English,  com- 
pared, 30 
Meatus  auditorius  extern  us,  15 
in  tern  us,  58 
external  auditory,  15 
internal  auditory,  58 
Membrana  basilaris,  52 
reticularis,  57 
tectoria,  52 
tympani,  20 

appearance  of  the,  186 
atrophy  of  the,  200 
cholesteatoma  of  the,  206 
color  of  the,  23 
epithelioma  of  the,  206 
hemorrhage  in  the,  205 
hypereemia  of  the,  196 
hypertrophy  of  the,  202 
inflammation  of  the,  197 
injuries  of  the,  188 
interlamellar  abscess  of  the, 

199 
nerves  of  the,  24 
operations  upon  the,  437 
perforation  of  the,  193 
physiology  of  the,  69 
rupture  of  the,  193 
secundaria,  27,  54 
the  artificial,  275 
tubercle  of  the,  206 
vessels  of  the,  23 
vestibuli,  52 
Membrane  of  Beissner,  52 
of  the  foramen  ovale,  27 

rotundum,  27 
Shrapnell's,  22 
the  tympanic,  20 
Membranous  labyrinth,  47 

epithelium  of  the,  48 
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Membranous  semicircular  canals,  47 

spiral  lamina,  52 
M^nidre's  disease,  487 
Meningitis,  297 

Methods  of  applying  electricity,  466 
Metric   and   English    measures  com- 
pared, 30 
Microtia,  123 
Middle  ear  mirror,  Blake's,  88 

or  tympanum,  19 
Millimeters  and  lines  compared,  30 
Mirror,  Blake's  middle  ear,  88 
Mirrors,  rhinoscopic,  107 
Modiolus,  50 

Molluscs  with  sense  capsules,  11 
Motor  nerves  in  the  tympanum,  71 
Mouth  of  the  Eustachian  tube,  37 
Movement  of  lymph  currents,  74,  75 

of  the  round  membrane,  70 
stapes,  70 
Mucous  membrane  of  the  tympanum, 
.  33 
physiology  of  the,  71 

polypi  in  the  tympanum,  282 
Muscle,  uzator  basis  stapedis,  33 

laxator  tympani  (?),  32 

stapedius,  32 

tensor  tympani,  26,  32 
Muscles  of  the  auricle,  14 

Eustachian  tube,  38 
tympanum,  32 
Music,  68 
Myringitis,  197 

treatment  of,  199 
Myxomas  in  the  tympanum,  282 


N. 


Nares,  the  posterior,  382 
Nasal  catarrh,  chronic,  321 
treatment  of,  379 
Nasal  polypus  canula,  403 
Naso-pharynx,  adenoid  tumors  in,  324 

examination  of  the,  107 
Nerve,  auricularus  magnus,  19 
auriculo-temporal,  18 
cochlear,  63 
chorda  tympani,  35,  71 
facial,  61 

filaments  in  the  tympanum,  35 
internal  auditory,  62 

physiology  of  the,  75 
occipitalis  minor,  19 
posterior  auricular,  18 
tympanic  branch  of  the  glosso- 
pharyngeal, 34,  43 
vestibulHr,  63 
Nerves  of  the  Eustachian  tube,  42 
external  ear,  18 


Nerves  of  the  internal  auditory  mea- 
tus, 61 

membrana  tympani,  24 

tympanum,  3^ 
Nervous  system  decentralized,  9 

first  in  radiates,  10 

not  demonstr,ible  in  amoeba,  9 
Newman's  atomizer,  370 
Noise,  68 

Nose,  polypus  in  the,  323 
Noyes's  polypus  forceps,  406 


O. 


Objective  sounds,  76 

Ocelli  in  echinoderm  radiates,  10 

homologous  with  internal  ear  of 
vertebrates,  11 
Occipitalis  minor  nerve,  19 
Openings  of  semicircular  canals  into 

the  vestibule,  44 
Operations  upon  the  membrana  tym- 
pani, 437 
Organ  of  Corti,  55 

physiology  of  the,  73 
hearing,    general    definition 
of  an,  11 
in  batrachians,  12 
birds,  12 
fishes,  11 
invertebrates,  11 
mammals,  12 
reptiles,  12 
vertebrates,  11 
Osseous  semicircular  canals,  45 

spiral  lamina,  51 
Ossicles  of  the  ear,  28 

physiology  of  the,  69 
Osteo-periostitis  and  exostosis  of  ex- 
ternal auditory  canal,  181 
treatment  of,  183 
Otalgia,  207 

treatment  of,  208 
Other  tumors  of  the  auricle,  143 
Othaematomata  of  the  auricle,  142 

treatment  of,  142 
Otic  capsule,  11 

position  of,  in  invertebrates,  1 1 
vertebrates,  12 
Otic  ganglion,  34,  42 
Otoconia,  49 
Otoliths,  11,  49 

physiology  of  the,  74 
Otoscopes,  81 

Otoscope,  or  hand  mirror,  81 
forehead,  82 
Brunton's,  83 
Hassenstine's,  83 
Oval  window,  or  foramen  ovale,  27 
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Oval  window  membrane,  27 

physiology  of  the,  70 
Overtones  and  harmonics,  73 


P. 


Palato-pharyngens  muscle,  39 
Paralysis  of  llic  facial  nerve,  291 

treatment  of,  293 
Perforations  of  the  membrana  tympani, 

193 
Perfume  atomizer,  369 
Perilymph,  47,  55 

physiology  of  the,  74 
Pharyngeal  constrictor  muscles,  39 
tonHil,  40 

plexus  of  nerves,  43 
Pharyngitis,  acute,  319 

treatment  of,  369 
atrophic,  32  * 

treatment  of,  416 
chronic,  327 

treatment  of,  413 
granular,  332 

treatment  of,  418 
hypertrophic,  328 
treatment  of,  414 
Pharvnx,  glands  of  the,  40 
Phlebitis,  296 

Phlegmynous  inflammation  of  the  ex- 
ternal auditory  canal,  176 
treatment  of,  177 
Physiology  of  the  auricle,  66 
cochlear  nerve,  73 
endolvmph,  74 
ear,  66 

Eustachian  tube,  72 
external  auditory  canal,  63 
fixator  basis  stapedis  muscle, 

70 
hairs  of  the  external  auditory 

meatus,  68 
laxator  tympani,  70 
mastoid  cells,  71 
membranous  semicircular  ca- 
nals and  vestibule,  78 
organ  of  Corti,  78 
ossicles,  69 
otoliths,  74 

oval  window  membrane,  70 
perilymph,  74 

round  window  membrane,  70 
stapedius  muscle,  70 
tensor  tympani  muscle,  69 
tympanic  membrane,  69 

mucous  membrane,  71 
vestibular  nerve,  74 
Pillars  of  the  organ  of  Corti,  57 
Pitch,  or  tone  of  sound,  68 


Planum  semilunare,  48 
Politzer's  air-beg,  101 

eyelet  and  forceps,  441 
Polypus  iu  the  none,  323 

treatment  of,  401 
Polypus  in  the  tympanum,  280 
treatment  of,  283 
POmeroy*s  ear  forceps,  96 
Posterior  nares,  382 

auricular  nerve,  18 
Post-nasal  syringe,  382 
Post-pharyngeal  abscess,  332 
Pouches  of  the  tympanum,  22 
Powder-blower,  Tiemann's,  393 

Sexton's,  393 
Promontory,  the,  26 
Processus  cochleariformis,  36 
Protozoa,  9 

with  special  sense  organs,  10 
Pyiemia,  297 
Pyramid,  or  eminentia  stapedii,  28 


Q. 


Qualities  of  the  electric  currents,  464 
Quality  of  sound,  68 


R. 


Recessus  cochlearis,  45 

ellipticus,  45 

sphuericus,  45 
Reptiles,  organ  of  hearing  in,  12 
Resonator  of  sound,  the  auricle  a,  67 
Revereible  atomizer,  370 
Rhinoscopic  mirror,  107 
Richardson's  atomizer,  370 
Rings  and  phalnngesof  Corti's organ,  57 
Round  membrane,  movements  of  the,  70 
Round  window,  or  foramen  rotundum, 
27 
membrane,  physiology  of  the, 
70 
Rudimentary  auricles,  123 


& 


Saccules  of  the  vestibule,  48 
Sacculns  rotund  us,  48 
Sarcoma  in  the  tympanum,  288 
Sarcomata  of  the  external  ear,  145 

treatment  of,  146 
Scala  tympani,  54 

vestibuli,  54 
Scissors,  Sim  rock's  aural,  440 

uvula,  414 
Sebaceous  cysts,  143 
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Sebaceous  cysts,  treatment  of,  143 
(^micircular  canals,  the,  45 
ampullae  of,  47 
membranous,  47 

physiology  of  the,  73 
openings  of  the,  44 
osseous,  45 
Sense  capsules  in  lower  forma  of  ani- 
mals, 10 
pigmented   in    molluscs  and 
articulates,  11 
of  equilibrium,  74 
Sensitive  nerves  in  the  tympanum,  71 
Sexton's  powder-blower,  393 
Shrapnell's  membrane,  22 
Siegle's  pneumatic  speculum,  87 
Sight  and  hearing  not  differentiated  in 

lower  forms,  10 
Simrock's  aural  scissors,  440 

force {)8,  405 
Siphon  douche,  385 
Skin  diseases  of  the  external  ear,  133 

treatment  of,  133 
of  the  external  ear,  16 
Sound,  delinition  of,  68 
direction  of,  75 
intensity,  or  loudness  of,  68 
pitch,  or  tone  of,  68 
quality  of,  68 
vibrations  of,  68 
Sounds  in  auscultation,  105 
objective,  76 
subjective,  76 
Special  sense  organs  first  in  protozoa,  10 
numerous  in  radiates,  10 
Specula,  Knapp's,  86 

.  Wilde's,  85 
Speculum,  Frankel's  nasal,  110 
Kramer's  bivalve,  87 
Siegle's  pneumatic,  87 
Spier's  self-retaining,  86 
Thudichum'snaj^al,  110 
Ziiu fill's  tubular.  111 
Spheno-palatine  ganglion,  42 
Spier's  self-retaining  speculum,  86 
Spiral  lamina,  membranous,  53 
osseous,  51 
or  cochlear  canal,  50 
Sponge-holder,  Granger's,  392 
Spray  apparatus  and  tongue  spatula, 

Cleborne's,  371 
Stapedius  muscle,  32 

physiology  of  the,  70 
Stapes,  31 

ligaments  of  the,  31 
movements  of  the,  70 
Steam  atomizer,  372 
Steaming  apparatus,  432 
Stylo-pharyngeus  muscle,  39 
Subjective  sounds,  76 


Sulcus  spiralis  externos,  55 

intemus,  55 
Support  cells  of  Corti's  organ,  67 
Sympathetic  nerves  of  the  external  ear, 

19 
Symptoms  of  aural  electrization,  467 

ear  disease,  119 
Syringe,  Blake's  middle  ear,  443 

fountain,  96 

hard-rubber  ear,  97 

.  Kramer's,  97 

post-nasal,  382 

universal,  98 

Upson's  tumor,  402 
Syringes,  ear,  96 
Syringing  the  ear,  98 

T. 

Temporal  bone,  caries  of  the,  305 

cerebral  surface  of  the,  64 
Tenotome,  Green V,  447 
Gruber's,  447 
Weber-Liel's,  445 
Tensor  palati  muscle,  33 
tympani  muscle,  26,  32 

physiology  of  the,  69 
Testing  the  hearing  by  the  acumeter,  94 

tuning-fork,  91 
voice,  89 
watchj  89 
Theory  of  vibrations,  71 
Throat,  examination  of  the,  106 
Thudichum's  nasal  speculum,  110 
Tiemann's  flexible  throat  forceps,  405 

powder-blower,  393 
Tinnitus,  210 

treatment  of,  213 
Tobold's  apparatus  for  examining  the 

throat,  109 
Tobold's  laryngeal  lancet,  428 
Tone,  or  pitch  of  sound,  68 
Tongue  depressors,  108 

spatula  and  spray  apparatus,  Cle- 
home's,  371 
Tonsil  la  pharyngea,  40 
Tonsil,  the,  40 

incision  of  the,  379 
Tonsil lotome,  Billings's,  411 

Fahnestock's,  411 
Tophi  of  the  auricle,  143 

treatment  of,  144 
Tovnbee's    artificial  membrana  tvm- 

pani,  275,  505 
application  of,  277 
explorer,  117 
Tragus,  the,  13 

Treatment,  general,  of  chronic  inflam- 
mation of  the  tube  and  tympa- 
num, 364 
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Treatment  cf  abscess  of  the  external 
ear,  139 
acute  dermatitis  of  the  external 
auditory  canal,  166 
inflammation  of  the  tym- 
panum, 226 
pharyngitis,  369 
adenoid  tumors,  406 
anaemia  of  the  internal  ear,  475 
angiomata  of  the  external  ear, 

141 
anthrax,  137 

atrophic  pharyngitis,  416 
atrophy  of  the  niembrana  tym- 

pani,  201 
carcinoma,  288 

caries  of  the  temporal  bone,  309 
ceruminosis,  161 
cholesteatoma    in    the    tympa- 
num, 288 
chronic  adenoid   dermatitis  of 
the     external     auditory 
canal,  173 
dermatitis  of  the  external 

auditory  canal,  170 
inflammation  of  the  Eusta- 
chian tube,  419 
inflammation  of  the  tympa- 
num, 434 
nasal  catarrh,  379 
pharyngitis,  413 
purulent    inflammation    of 
the  tympanum,  245 
comedones  of  the  auricle,  143 
coryza,  366 
deaf-mutism,  501 
ear  disease,  122 

eczema  of  the  external  ear,  132 
enlarged  tonsils,  409 
enchondromata  of  the  external 

ear,  144 
epithelioma  in  the  tympanum, 
288 
of  the  external  ear,  147 
erysipelas  of  the  auricle,  128 
erythema  of  the  auricle,  128 
exostoses  in  the  tympanum,  291 
foreign  Ixxlies  in  the  external 

auditory  canal,  155 
fibromata  of  the  external  ear,  1 45 
fracture  of  the  audi  tor  v  process, 

150 
frostbitten  auricles,  130 
furuncles  of  the  external  ear, 

134 
granular  pharyngitis,  418 
hemorrhages  in  the  membrana 

tympani,  206 
hypenpmia  of   the    membrana 
"^  tympani,  197 


Treatment  of  hyperemia  of  the  inter- 
nal ear,  480 
hypertrophic  pharyngitis,  414 
hypertrophy  of  the  membrana 

tytnpani,  204    ' 
inflammation  of  the  labyrinth, 

493 
injuries  of  the  external  ear,  148 
membrana      tympani, 
195 
mastoid  disease,  299 
myringitis,  199 
nasal  polypi,  401 
osteo-periostitis  and  exostosis  of 
the  external  auditory  canal, 
183 
otalgia,  208 
othsematomata  of   the   auricle, 

142 
paralysis  of  the  facial  nerve,  293 
phlegmonous    inflammation    of 
the  external  auditory  canal, 
177 
polypi  in  the  tympanum,  283 
sarcomata  in  the  tympanum,  288 
sebaceous  cysts  of  the  external 

ear,  143 
skin   disettses  of   the  external 

ear,  133 
tinnitus,  213 
tophi  of  the  auricle,  144 
Triangle,  or  cone  of  light,  23 
Trumpets,  ear,  507 
Tube,  auscultation,  102 
Tubercle  of  the  membrana  tympani, 

206 
Tumors,  other,  in  the  tympanum,  2>7 
vascular,  of  the  external  ear,  140 
Tuning-fork,   testing  the  hearing   by 

the,  91 
Tympanic  artery,  23 

branch  of  the  glosso-pharyngeal 

nerve,  34 
membrane,  20 

physiology  of  the,  69 
plexus  of  nerves,  35 
seal  a,  54 
Tympanum,  acute  inflammation  of  the, 
215 
carcinoma  and  sarcoma  in  the,  288 
catarrhal  inflammation  of  the,  316 
cholesteatoma  in  the,  287 
chronic  inflammation  of  the,  339 
purulent  inflammation  of  the, 
229 
epithelioma  in  the,  288 
exostoses  in  the,  288 
facial  nerve  filaments  in  the,  35 
fibromas  in  the,  282 
lining  of  the,  33 
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Tympanum,  mucous  membrane  of  the, 
33 
polypi  in  the,  282 
muscles  of  the,  32 
myxoma  in  the,  *282 
nerves  of  the,  34,  42 
or  middle  ear,  19 
other  tumors  in  the,  287 
polypi  in  the,  280 
pouches  in  the,  22 
sensitive  nerves  in  the,  71 
vessels  of  the,  33 
walls  of  the,  19,24,26 


U. 

Ultimate    filaments    of   the    cochlear 
nerve,  63 
of  the  vestibular  nerve,  63 
Universal  syringe,  98 
Upson's  tumor  syringe,  402 
Utriculus,  48 
Uvula  scissors,  414 


V. 


Valsalva's  method  of  inflation,  104 
Vascular  tumors  of  the  external  ear, 

140 
Veins  of  the  cochlea,  60 
of  the  labyrinth,  60 
Vertebrates,  organ  of  hearing  in,  11 

position  of  the  olic  capsule  in,  12 
Vertical  section  of  the  face  and  neck, 
384 


Vertigo  after  inflation,  106 
Vessels  of  the  Eustachian  tobe,  40 

of  the  external  ear,  16 

of  the  internal  ear,  60 

of  the  membrana  tympani,  23 

of  the  tympanum,  33 
Vestibular  aqueduct,  45 

nerve,  63 

physiology  of  the,  74 

saccules,  48 

scala,  54 

vessels,  60 
Vestibule,  membranous,  physiology  of 

the,  73 
Vestibule  of  the  internal  ear,  44 
Vibrations  of  sound,  68 

theory  of,  71 
Voice,  testing  the  hearing  by  the,  89 


W. 

■ 

Wagner's  handle  and  brushes,  391 
Walls  of  the  cochlea,  73 

of  the  tympanum,  19,  24,  26 
Watch,  testing  the   hearing  by  the, 

89 
Weber-Liel's  tenotome,  445 
Wilde's  ear  specula.  85 


Z. 


Zaufal's  tubular  speculum.  111 
Zona  arcuata,  55 

denticulata,  55 

pectinata,  55 


o 


